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(U pper) Sprague’s Pipit, Anthus spragueii; juvenile female; about 13 days old; out of nest 
two or three days; St. Charles, Manitoba; August 22, 1931; R.O. M. Z. No. 29,399. 
See also page 379. 

(Lower) American Pipit, Anthus s. spinoletia; juvenile male; about 11 or 12 days old; out 
of nest and capable of flight; Cape Dorset, Baffin Island; July 25, 1938; R. O. M. Z. 
No. 31,482. ' 
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On THE JuveNAL PLumacg or American Prerts.—While there are excel- 
lent descriptions of the juvenal plumages of the two species of North American pipits, 
Sprague’s Pipit, Anthus spragueti (see Harris, Can. Field-Nat., 47: 94) and Water 
Pipit, Anthus spinoletta (see Dwight, Ann. New York Acad. Sci., 13: 289) I have been 
unable to locate colored illustrations of either. The frontispiece of this number of 
‘The Auk’ is thought, therefore, to present these plumages for the first time. 

The juvenile of A. spragueii was drawn from a specimen taken at St. Charles, near 
Winnipeg, Manitoba, on August 22, 1931, and represents a female, 13 days after 
hatching. The drawing of A. spinoletia is that of a young male, possibly 12 days 
old, collected at Cape Dorset, Baffin Island, on July 25, 1938. Notes on the colors 
of soft parts were made of each at the time of collection. The specimens are, re- 
spectively, numbers 29399 and 31482 in the Royal Ontario Museum of Zoology, 
Toronto. 

It will be seen that these two species are more markedly distinct in juvenal than 
in adult plumage. The juvenal plumage of spinoletta is essentially similar to the 
adult plumage, except that the streaking is coarser and more extensive, both above 
and below. The juvenal plumage of spragueiiis more distinctive. The feathers of 
the scapular and interscapular tracts are margined completely with pale buff and 
whitish and present a “‘scaled’”’ effect, reminiscent of the back pattern of some ju- 
venile sandpipers, particularly Baird’s Sandpiper, Erolia bairdis. 

Reference to Witherby et al. (The Handbook of British Birds, Vol. I) and to speci- 
mens in the R. O. M. Z. bird collection reveals that several Old World species of 
Anthus resemble spinoletta in possessing a streaked back-pattern in the juvenile 
plumage. These are A. trivialis, A. pratensis, A. cervinus, A. gustavi, etc. Another 
group, including A. campestris and A. richardi, appears to resemble spraguei in having 
a “scaled’”’ dorsal plumage. Perhaps of some significance to the systematist is the 
even greater resemblance between the juveniles of A. spragueti (Motacillidae) and 
Lullula arborea, the Wood-lark (Alaudidae). 

_ A circumstance that struck me forcibly while collecting specimens of juvenile 

birds in the prairie region of Manitoba was the similarity in juvenal plumage of three 
species of birds, representing two families, that were closely associated on the nesting 
grounds. I refer to Sprague’s Pipit, Baird’s Sparrow, Ammodramus bairdii, and 
Chestnut-collared Longspur, Calcarius ornatus, all of which have a “‘scaled’”’ pattern 
on the dorsal area. This was considered somewhat remarkable, especially since the 
“scaled” juvenal plumage is not common among the Fringillidae and since another 
species of Calcarius (C. lapponicus) has the dorsal surface streaked. 

The implication seemed to be that there may be some survival value in a “‘scaled”’ 
dorsal plumage for prairie-nesting passerine birds, though why it should be more 
advantageous than a streaked plumage is not obvious—T. M. SHortt, Royal 
Ontario Museum of Zoology, 100 Queen’s Park, Toronto, Ontario. 
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NEW LIGHT ON THE CAHOW, PTERODROMA CAHOW 
BY ROBERT CUSHMAN MURPHY AND LOUIS S. MOWBRAY 
EARLIER HIsToRY 


THe Bermuda Petrel, Pterodroma cahow, has been presented to the 
world as a mixture of legend and fact. Information from the early 
17th century was voluminously quoted and oddly misinterpreted by 
A. E. Verrill (1902), whose several publications followed a gap of 
nearly 300 years during which there had appeared no unequivocal or 
original references to the living bird. Most 19th century writers had 
confused the species with Audubon’s Shearwater, Puffinus lherminieri, 
or with the Manx Shearwater, Puffinus puffinus, both of which breed, 
or have bred, at Bermuda. The uncertainty is exemplified by the 
remarks of Newton (1896), Tristram (1902), and the more recent 
compilation by Bent (1922). 

Verrill’s account, reduced to brief summary, is that the first Ber- 
mudian settlers of 1609 encountered a fabulously abundant sea-fowl 
that came to the archipelago to nest in the winter season but was 
absent in summer. It was nocturnal and burrowing in its habits, 
extremely noisy, fearless of man, and had edible flesh and eggs. Its 
center of population in that period was at Cooper’s Island, southwest 
of the eastern end of Bermuda. As human food, the Cahow saved 
some of the colonists from starvation, particularly in the famine of 
1614-1615, but by reckless exploitation the bird itself was extirpated by 
1621 or thereabouts. 

Verrill, writing in the absence of specimens, inferred that this his- 
toric sea bird was a member of the auk family (Alcidae). It could not 
have been a petrel, he reasoned, because the bird and its egg were 
palatable. The argument has no force with anyone who has enjoyed 
meals of several kinds of squid-eating ‘“‘mutton birds’’ and has found 
eggs of the Sooty Shearwater, Puffinus griseus, equal in taste to hens’ 
eggs. Tristram (1902: 447), aware of this, had promptly responded: 
“The ten reasons assigned by Mr. Verrill for the cahowe not being a 
shearwater are most of them proofs that it is.” If Tristram had 
written merely “petrel,’’ instead of ‘‘shearwater,’’ he would have been 
absolutely correct. 

When relics of birds from Bermudian caves began to be studied 
(Shufeldt, 1916 and 1922), it became evident that at least three 
members of the Procellariiformes, including a form of the genus now 
called Pterodroma, had in glacial or early postglacial time occupied 
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Bermuda far more extensively than at the date of human colonization. 
In parts of this prehistoric period the land area was greater than now, 
owing to a lowering of ocean level during the Ice Age. The climate 
was also cooler, and the nature of the fossil birds’ eggs suggests a more 
diversified avifauna than that of the present. Wood (1923) has 
reported upon ancient eggs of petrels and tropic-birds, but still un- 
studied specimens in the Government Museum at Flatts indicate that 
waterfowl of the size of swans were likewise present. 


Shufeldt described and liberally figured the osteological remains. 
His statement that Bermuda caves are not more than five centuries 
old (1916: 624) is, of course, erroneous. Today many of the caves 
contain large stalagmites submerged under salt water at the current 
mean level of the ocean. ‘These could have been built up only in the 
Pleistocene or during some marked postglacial lowering of sea level. 
Wood may be more nearly correct when he ascribes to some of the 
fossil eggs an age of the order of 100,000 years. It is equally likely 
that Cahows and other petrels that have left their bones in the lime- 
stone of caverns, fissures, and indurated dunes date in part from a 
similar period. 

Early in the present century, the colonists’ term ‘“‘cahow,’’ derived 
from the voice of the bird, had become definitely associated with a 
particular kind of petrel skeleton. But not until 1916 was a technical 
name, accompanied by a description of morphology and plumage, 
applied to the species. The type specimen, a mounted bird of unde- 
termined sex, now in the American Museum of Natural History, was, 
so far as is recorded, the only example of the Cahow that had been 
seen alive in almost three centuries. It was captured on Gurnet 
Rock off Castle Roads by Louis L. Mowbray on February 22, 1906, 
and was first referred to in print as ‘‘Aestrelata gularis,” the name of a 
New Zealand petrel (Bradlee, 1906). A decade later, it was described 
as Aestrelata cahow by Nichols and Mowbray (1916), and later in the 
same year Shufeldt described the species from skeletons as Aestrelata 
vociferans. 


For a score of years thereafter nothing more was learned, but it seems 
to have been increasingly assumed that the Cahow is a close relative, 
or even a subspecies of, Pterodroma hasitata or ‘‘caribbaea,” the West 
Indian petrel (Shufeldt, 1916, and Bond, 1950; 174, footnote). 

References to all publications relating to the Cahow, up to the year 
1930, are included among the bibliographies of Verrill, Bent, and 
Bradlee, Mowbray, and Eaton (1931). For this reason no attempt 
is made to list them anew in the present paper. 
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On June 6, 1935, a fledgling female petrel of the same species as the 
type specimen struck St. David’s Light, close to Cooper’s Island, and 
came into possession of William Beebe (1935) who reported upon it. 
This example is likewise preserved in the American Museum. It 
differs from the type only in familiar criteria of youthfulness, which 
include slightly smaller feet and bill and a tuft of down on the lower 
belly. Its stomach contained 17 beaks of cephalopods and several 
crystalline lenses of the same organisms. 

Dr. Beebe’s spirited account of the rediscovery is exceedingly 
interesting. He left no doubt that the bird he had examined in the 
flesh was identical with that represented in the same vicinity by fossil 
and subfossil bones. He was the first to resurrect the pre-settlement 
account of the Spanish explorer, Diego Ramfrez, which strongly 
suggests that, before the advent of men or pigs at Bermuda, the 
Cahows bred thickly over the greater part of the main islands. Ramif- 
rez and his crew devoured thousands and “brought away more than 
1000 well dried and salted for the voyage’’ (Beebe, 1935: 187). 

During World War II, an American naturalist and Army officer, 
Fred T. Hall, now director of the Buffalo Museum of Science, was 
stationed at Bermuda close to the Castle Roads area. Encouraged by 
the junior author, he made a hunt for the Cahow, finding old bones, 
fragments of birds apparently killed by rats, and, on March 14, 1945, 
he came into possession of a partly disintegrated adult that had floated 
ashore. It was particularly the experiences of Mr. Hall that led the 
writers of the present report to renew the search in 1951. Funds for 
field work were provided through gifts to the American Museum of 
Natural History by Mr. Childs Frick, and by the Pan-American 
Section of the International Committee for the Preservation of Bird 
Life, of which Mr. Marshall McLean is treasurer. 

Much cooperation in Bermuda was also enjoyed by the authors 
during their field work. Dr. Louis W. Hutchins, Director of the 
Bermuda Biological Station for Research, put all the facilities of 
the laboratory at our disposal. Mr. Bernard Wilkinson gave us 
carte blanche in Crystal Cave, Mr. A. Elystan Haycock in Wonderland 
Cave, and Mr. Idwald Hughes in an unexploited cave at the Govern- 
ment Quarry. Colonel T. H. Watkins, Executive Officer at the 
United States Air Base, supplied transportation for a reconnaissance 
on Cooper’s Island. Messrs. James Williams and S. L. Perinchief, of 
the Bermuda News Bureau, accompanied us to some of the islands 
and have been lavish in making and supplying photographs. To all 
of these, and to many other citizens or residents of Bermuda we are 
deeply grateful. 
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(Top and Middle) IncuBATING CAHOW, EXTRACTED FROM THE First Nest Dis- 
COVERED, JANUARY 28, 1951. (Bottom) WESTERLY Face oF GuURNET ROCK, THE 
Type LocaLity oF THE CaHow. (ALL THREE PHotoGRaAPuHs BY R. C. MurpHy.) 
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It should be recorded here that for more than a quarter-century the 
junior author has remained convinced of the persistence of the Cahow 
as a breeding Bermudian bird. Visits to the islets with his father, 
beginning in January, 1924, when courting Audubon’s Shearwaters 
were discovered, were followed at frequent intervals by observations 
that indicated the presence of an additional local petrel. These led 
in turn to recommendations to the Bermuda Legislature concerning 
the protection of probable breeding grounds, and finally, in 1951, to 
the discovery of the nesting population. 


PRESENT STATUS 


The condition of the islands off Castle Roads has undergone recent 
change due to engineering and military activities. Cooper’s Island 
has been linked up with the larger St. David’s Island through dredging 
and filling, and it now forms part of the Bermuda Air Base. We were 
given the privilege of making a reconnaissance of the old Cooper’s 
Island breeding ground. Superficial digging with pick and shovel was 
undertaken in likely spots, but no trace of Cahows was discovered. 
It is probable, however, as suggested by Verrill, that pockets of ancient 
bones may yet be unearthed in a vicinity once so densely populated. 

Islets offshore, like Cooper’s Island itself, have evidently fallen 
within the war-time target area, for the tops of some of tiem are 
peppered with green, corroded, and distorted bullets of small arms. 
So far as could be judged, this has had no deterrent effect upon the 
return of the Cahows. Even more remarkable is the fact that the 
petrels still come back seasonally to their ancestral homes despite the 
blinding glare of beacons on the nearby air field and the roar of planes 
that pass overhead day and night from one year’s end to another. 

For our investigations among the islets we made use of a sea- 
worthy diesel launch belonging to the Government Aquarium of which 
the junior author is curator. ‘This craft could be anchored offshore 
or sent back to its base, according to weather conditions, leaving us a 
towed skiff for our landings. It proved feasible to moor the skiff 
well out from the surge around the rocks during inspections lasting 
from an hour or less to as long as 16 hours (overnight). For a voyage 
to western Bermuda, including an examination of Daniel’s Islet, off 
Somerset, we used a fast gasoline launch generously offered and op- 
erated by its owner, Mr. Warren Lutz. 

The period of field work extended from January 25 to February 10. 
Practically all islets off Castle Roads were visited, except Gurnet 
Rock, the type locality of the Cahow. Landing is possible on this 
stack only after prolonged calm. During weather too inclement for 


‘Tes 
{ 
| 
5 
TR 
2 
i 
Se 


270 Mourpny Mowsray, The Cahow 


work at sea, we investigated a number of Bermudian caves and quar- 
ries, obtaining a quantity of ancient Cahow bones but no integrated 
skeletons. In former years, one or more caverns in the steep western 
coast of Castle Harbor were famous for rows of calcified petrel skele- 
tons ranged along natural shelves of the walls. These became inac- 
cessible when the caves were filled in the course of building operations. 


With the object of furthering the safety of the surviving Cahow 
population, the localities known or suspected to be inhabited by the 
birds will not here be precisely identified. All but two lie in the 
Castle Roads group of islands. One is situated not far from the 
opposite or western extremity of Bermuda. A third area of probable 
occupation is in a high cut-bank near the north shore of one of the 
main Bermudian islands. Nocturnal observations for verifying 
presence of the birds at the two last-named sites have not yet been 
made. 

Early in the course of our field work we learned that the likelihood 
of finding Cahows was in inverse ratio to the prevalence of rats. 
Castle Island, for example, is large, readily accessible, and frequently 
visited because of its well-preserved 17th century fortifications. 
Brown rats abound and can even be seen along the limestone walls at 
midday and in bright sunlight. Quite naturally, the island appears 
to have no burrowing or ground-nesting birds of any sort. 

Remains of rats, mingled with bird bones, were found at three sites. 
They comprise jaws with teeth, limb bones, and various fragments, 
but, according to Mr. George G. Goodwin of the American Museum 
Department of Mammals, it cannot be certainly ascertained whether 
they represent the brown rat, Rattus norvegicus, or its earlier congener, 
one of the forms of Rattus rattus. 


The oldest rodent remains, to judge from their calcareous incrusta- 
tion, were found with bones of the Cahow under phosphatic earth in a 
chasm of the Crystal Cave remote from the routes followed by visitors. 
Similar bones of considerable age are from recently exposed caverns in 
the face of the Bermuda Government quarry on the west side of Castle 
Harbor. 

On Outer Pear Islet, in Castle Roads, much more recent rat bones 
were found on the surface, or just under the surface, of soil on the 
plateau of the island. These were among bones of both the Cahow 
and Audubon’s Shearwater, including a substantially complete skull 
of each of these two petrels. The point of special interest is that 
there was no trace of living birds here or in any other locality dis- 
covered to be occupied, or to have been occupied, by rats. 


f 
pe 
a 
é 
cs 
we 


Mourpuy AND Mowsray, The Cahow 271 


The first proof of Cahows in residence was found on January 28, 
1951, at an islet which may be called ‘‘A.”’ Like others of the group, 
it is greatly eroded, broken into several nearly distinct parts, and 
overgrown on the crown with grass, prickly pear, sea lavender, Mesem- 
bryanthemum, and a few other halophytic plants. We scrambled 
ashore in the forenoon, accompanied by a youthful Bermudian or- 
nithologist, David B. Wingate, of Aldie, Smith’s Parish. In several 
places at levels 20 to 30 feet above the water there were holes in 
interbedded reddish soil under or between the limestone strata. 
Fresh earth at the entrances revealed neither scratches nor footprints, 
but there were soft patches of green and whitish excreta such as are 
characteristic of squid-eating sea birds. It seemed discouraging at 
the time that we could detect no trace whatsoever of the familiar 
musky odor that is ordinarily a tell-tale of petrels within. 

Most of the tunnels were not only deep but were also curved or bent. 
Presently we located one in which, by the aid of an electric flashlight, a 
bird could be seen in the nest chamber. The entrance was situated 
at the rear of a rocky niche large enough to accommodate a man’s 
head and shoulders. Four feet within this niche a nearly level excava- 
tion, seven to eight inches in width and somewhat less in height, had 
been bored in a straight line to a horizontal depth of just over six feet. 
With a noose at the end of a pole we presently succeeded in hauling 
out the bird. It was the hoped-for but only half-anticipated Cahow. 
The egg that it had been covering could then be seen in the nest. 

Our exciting captive bit the hands that grasped it, but only briefly 
and half-heartedly. Within a moment it became completely non- 
resistant, allowing itself to be stroked, tickled, and passed from hand 
to hand. We photographed it, jotted down hasty descriptions of its 
flesh colors, and other features, and placed it on the sandy floor of its 
cave, whereupon it entered the burrow and scurried back to its egg. 
During the whole period of badgering, extraction, and handling, it 
had neither uttered a sound nor ejected oil from the throat or nostrils. 
The last point is noteworthy. No Cahow handled during our visit 
spewed out stomach oil in the reaction that is so common among 
petrels. All the birds remained calm, dry, and fluffy, as well as 
practically devoid of odor. 

Without the expected aid of vocal indications and the “‘petrel smell,” 
it was difficult to make a census of neighboring burrows. We found, 
however, one other in which our flashlights revealed a sitting bird, 
and we concluded that the distinctive excreta, the appearance of the 
moist spoil of digging at the entrances, and a litter of green twigs in 
the passages were all indications of occupancy. Barricades of tooth- 
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pick size were set up by us in the loose soil of several burrows in order 
that the comings and goings of Cahows might be determined on a 
subsequent visit. 

Observations during the next week indicated that islet ‘‘A” might 
be the current home of as many as nine pairs of Cahows, islet ““B”’ of 
three or possibly four pairs, islet “‘C” of one pair. Eight other islands, 
including Castle and Nonsuch, yielded only negative indications. 
Gurnet Rock, as noted above, could not be closely inspected because 
of rough seas. 


NOTES ON BEHAVIOR 


The Cahow comes to its nest after dark and departs long before 
daylight. This is typical of petrels of its group and is, moreover, 
precisely described in accounts of the Bermuda species dating from 
the days of colonization. 

The next step, therefore, was to take stations on islet ‘“‘A”’ in late 
afternoon of January 29 and to stand watch through the night. The 
swell was high in Castle Roads and the ocean still rougher off Gurnet 
Rock and outside the boiling skerries, but we found quieter waters as 
soon as we had passed through a gap in the reef just east of the tip of 
Cooper’s Island. Mrs. Murphy and Mr. Wingate were landed with 
us on a convenient ledge and, because of boisterous weather, the 
launch was sent back by way of St. David’s Head and the north 
shore to the Aquarium at Flatts. With the aid of a seven-foot ladder 
we transported our gear over a miniature precipice to the top of the 
islet and made everything shipshape before daylight wholly faded. 

For the early evening, all hands stationed themselves beside the 
gully leading to the first Cahow’s nest we had discovered. Later we 
spread out into several parts of the islet so as to keep as many nests as 
possible under observation. 

After dark, revolving signals of Kindley Field periodically touched 
the summit of our island with faint gleams, and even the fixed lights 
were strong enough to make our own shadows perceptible on rocky 
walls. Moreover, the drone and thunder of planes rarely ceased. 
Yet as soon as the sky had lost all trace of afterglow, we began to see 
swift silhouettes of birds overhead, and from time to time to hear 
single, soft, screepy notes. At 8:32 p. m. a Cahow fluttered above our 
huddled forms on the ledge, passing several times back and forth in 
front of the niche. Then it dropped silently into the entrance. 
Three torches were turned upon it, and the bird was picked up. It 
made no struggle and did not offer to bite. We all examined it, then 
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put it on the earth in the niche, from where it walked unhurriedly 
into the burrow, carrying its wings slightly spread and drooped. 

The night became overcast, and showers fell at intervals. Shortly 
after nine o'clock a group of Cahows flitted about, each bird glimpsed 
in a twinkling against the dark sky. Our watchers had by this time 
dispersed to their several stations. Each member saw birds, and 
David Wingate, the youngest, heard the single soft note more often 
than the rest of us. It was not easy to estimate the number of Ca- 
hows in flight, because they all scouted to and fro briefly before coming 
down to their subterranean retreats. Thirty individuals might be a 
reasonable guess. 

At this stage of our operations the homing problem impressed us 
with particular force. The Bermudas are surrounded for a long 
distance by a relatively featureless ocean, by which is meant that the 
surface water on one side could hardly be distinguished by physical 
characters from that on any other side. This would be true for 
distances of scores or even of hundreds of miles. Furthermore, the 
breeze blows all around the compass in any week, or sometimes on any 
day. ‘There would be nothing like a steady trade wind or westerly to 
serve as a guide for the petrels. Yet the Cahows set forth in darkness, 
fly no doubt for many hours out of sight of a land area totalling only 
one-fourth that of Staten Island, New York, and of considerably less 
altitude and visibility, and then, after the customary interval, head 
back in darkness to relieve their mates on the egg. As a feat of 
navigation, this is more remarkable than the much longer migratory 
flights by certain birds along routes possessing landmarks or their 
equivalent. 

Mrs. Murphy and the senior author remained at the first nest 
except when one of them left briefly to exchange reports with Mowbray 
and Wingate. At frequent intervals they crawled to the burrow, 
turned torches down the tunnel, and watched the pair of Cahows. 
The birds made no audible sound, but they expressed mutual satis- 
faction or affection in many other ways. The beam of light apparently 
created no disturbance. They could be seen nibbling each other’s 
beaks and necks and then launching into an “ecstatic” turn-around 
in the small chamber, puffing up their plumage and shuffling about 
each other on flat tarsi. At such times it was not always possible to 
discern whether one remained on the egg or whether the latter merely 
lay in the middle of the melée. , 

At 11:40 p. m., when the light was switched on the burrow, one 
bird was sitting at the threshold quietly, as if ready to depart. The 
other was far within, presumably on the egg. The mates had thus 
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remained together, carrying on their connubial display for approx- 
imately three hours. As we prepared to make a flashlight photograph, 
the Cahow at the door suddenly turned and retreated into the tunnel. 
But some time between then and midnight it slipped away silently 
into the blackness. From then until morning no further activity was 
observed. 

Traditionally, the Cahows are vociferous fowl, as is to be expected 
of all petrels. The significance of their silence throughout our mid- 
winter survey first came into mind as a result of the contrasting 
behavior of a pair of Audubon’s Shearwaters in a small limestone 
niche about ten feet from a Cahow burrow. All night, and well into 
the following forenoon, the shearwaters kept up their mellow whistling 
chorus, which had the timbre and pitch of a tree-frog call. In Ber- 
muda the old name of Audubon’s Shearwater is “‘Pimlico” and, if the 
pattern of the song be put into words, it may be rendered ‘ca-pimlico, 
ca-pimlico co-co-co-co.” 

Now the Pimlicos had perhaps just migrated back to their nesting 
stations. They had laid no eggs (which come in March), and their 
current business was courtship, as expressed by posturing and endless 
mutual warbling. The Cahows, on the other hand, were in the 
incubating phase of their reproductive cycle. To learn the song 
which may, as the old stories allege, make the welkin ring, an observer 
would need to bide with the birds at least as early as December. 

Another notable contrast between Pimlico and Cahow lay in the 
nature of their respective nesting cavities. The shearwaters were in a 
crevice, with rock for the floor as well as the roof. The orifice was too 
small to admit a man’s hand, although the chamber two feet within 
was larger. But the Cahows, without exception so far as our limited 
experience goes, had burrowed into soil or decomposed rock. The 
roofs might be stone but the floors were earth. Approximately level 
beds of such soft material were likewise a necessity; wherever the 
aeolian limestone strata were tilted, neither the scarp nor the dip 
slope offered suitable approaches for tunneling. These distinctions 
are important because the 17th century accounts state that the Cahow 
is a burrower rather than a cleft-dweller. When huge numbers 
inhabited flat turf-bearing surfaces available on the 75 acres of Cooper’s 
Island, they no doubt dwelt mainly in earth burrows, whereas on the 
small and nearly naked islets of their last stronghold only thin flat 
beds of soil under layers of rock afford the slight security they retain. 

While awaiting the return of our launch in the forenoon of January 
30, we attempted to snare and ‘extract Cahows with the purpose of 
placing Fish and Wildlife Service bands upon their legs. This was 
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accompanied by a regrettable accident which, nevertheless, revealed 
a clue to the seasonal stage in the life history of the species. One 
sitting Cahow held its egg between the bare brood patch on its belly 
and its forward-turned legs. When bird and egg were dragged out 
together, the egg was found to be broken. It contained an embryo 
estimated to be very slightly past half-term. For some time there- 
after, this burrow remained deserted by both adult birds, but a month 
later, on March 2, the junior author had the satisfaction of finding it 
reoccupied. 

At noon of February 2, we finally found means of inspecting a 
Cahow nest without continuing the risky procedure of poking into the 
long tunnels. At the top of a steep rock that forms almost a separate 
moiety of islet ‘‘A,”’ we located a straight burrow running under a 
massive limestone dome. Measured with a bamboo, it proved to be 
11 feet deep, but with our flashlights we could discern at the inner end 
both adults of a pair. By laying the fish pole along the surface above 
the burrow, we found that the occupants and their egg were beyond 
the heavy dome. It was then only a short task with a prospector’s 
pick to pry off the roof of the actual nest chamber. One bird retreated 
down the tunnel toward the entrance, but the other remained on the 
egg until we lifted it off, and unconcernedly resumed its task as soon as 
we had replaced it. 

The cavity was about a foot in diameter and somewhat irregular, 
its plan being controlled by salients of the rock. The nest itself was 
bulky and was made up of a profusion of soft twigs and of green and 
wilted leaves, all gathered from shrubbery within a few feet of the 
entrance. This material made a loose platform with a diameter as 
great as the length of the sitting bird, but in the middle of it was a 
tight cup of the same kind of vegetation only large enough to hold the 
egg itself. The brooding bird evidently turned in the nest and used 
the bill to rake small twigs and leaves close against its body, thus 
forming a true nest in the middle of a larger mat. 

We finished with a careful job of shingling. Gathering slabs that 
had flaked away from the underlying rock, we laid them in a well- 
arranged mound above the chamber until the latter was quite as dark 
and even more rain-proof than before. It would thereafter require 
only a few minutes to remove the roof at any time for inspection. 

On March 2, the junior author found that the chick had hatched, 
its probable age being about five days. At the next examination, on 
March 20, it had tripled in bulk. The longer down was by this time 
of a brownish gray, with white contour plumage beginning to show on 
the breast. Tips of quills were about to break through the skin of 
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the wings. The nestling was lively, pecking at fingers in self defense. 
The twigs of the nest had been matted down. As might be expected 
of petrels, both parents evidently remained away from their offspring 
during daylight hours. 


Tue CaHow’s CALENDAR 


Far too little is yet known about the respective durations of court- 
ship, incubation, growth of the chick, etc., among the petrels. We 


NO B/RDS ON 
BREEDING GROUNDS 


September 


Adu/ts arrive, 
court, mate, 
ond burrow 
(469 doys) 


/ncubotion 
( 56 days) 


Young deport 


June 


NO BIRDS ON 
July BREEDING GROUNDS 


August 


Ficure 1. The Cahow’s calendar. 


have, however, certain data for species of several sizes through the 
field researches of Lockley (1942), Roberts (1940), Richdale (1943) 
and others. Bergtold (1917) also has published a brief compilation 
on incubation periods of the Procellariiformes. 


| 
ond fledge. 
Adults depart. 
‘ (4 88 days) 


(Top) Nest CHAMBER AND EGG oF A CAHOW AT THE END OF AN 11-FooT BuRROW, 
January 29, 1951. Tuts Ecc HATCHED ON OR ABOUT FEBRUARY 25. (PHOTOGRAPH 
BY S. L. (Middle) Canow Cuick WHIcH HATCHED FROM THE EcG 
SHOWN AT Top. PHOTOGRAPHED ON Marcu 20, 1951, AT AN APPROXIMATE AGE OF 
23 Days. (PHOTOGRAPH BY S.L. PERINCHIEF.) (Bottom) GuRNET RocK, THE TYPE 
LOCALITY OF THE CAHOW, BEARING EASTWARD FROM CHARLES ISLAND, CASTLE 
Roaps. (PHOTOGRAPH BY R. C. Murpuy.) 
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In the case of the Cahow, assuming that its general schedule agrees 
with that of its relatives, we have several facts or reasonable infer- 
ences that may serve as nodal points for reconstructing a seasonal 
pattern of the life history. Tradition records that the petrels appear 
at Bermuda in autumn and that they breed in the coldest period of the 
year. An egg accidentally broken had passed the midpoint of incu- 
bation on January 29. A chick in a neighboring burrow, as observed 
by the junior author, hatched about February 25. The fledgling 
received by Dr. Beebe had, to judge by the down on its belly, left its 
nest only a day or two before June 6. We may assume that the adults 
abandon the young and depart on their summer exodus some 12 days 
before that date, or about May 24. 


From such information it is possible to devise a tentative calendar 
(Fig. 1) subject to emendation as the species is further studied. 
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Tue AFFINITIES OF THE CAHOW 


The systematic position of the Cahow has not previously been 
determined. ‘This is understandable because, so far as we can learn, 
only four examples have been skinned and preserved. Three of these, 
namely the type specimen and the birds obtained by Beebe and Hall, 
are before us as we write. ‘The fourth, which struck a telephone wire 
in Bermuda in June, 1941, is likewise said to have been preserved as a 
specimen but we have been unable to locate it. 


The Cahow is obviously related to Pterodroma hasitata of the West 
Indies, but not so closely that the problem may be settled by the simple 
process of calling it a subspecies. It seems to be equally near Ptero- 
droma mollis, the typical form of which nests at the Tristan da Cunha 
group and Gough Island in the South Atlantic. It should be remem- 
bered that Pterodroma mollis has also a northern hemisphere repre- 
sentative at eastern North Atlantic islands from the Cape Verde 
group to Madeira. It might, indeed, be tempting to assume that the 
path of original distribution of petrels of this assemblage had been 
from the southern hemisphere by way of the cooler surface waters of 
the eastern intertropical Atlantic. By this route Bermuda lies a mere 
2380 geographical miles across the Sargasso Sea from Madeira. On 
the other hand, the distance from the Cape Verde islands to the nearest 
member of the Lesser Antillean chain in the same latitude is only 
2095 geographic miles. We are probably justified in assuming that 
the related populations of the eastern Atlantic islands, the West 
Indies, and Bermuda, respectively, have been segregated from one 
another throughout postglacial time. 
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The genus Pterodroma is made up in large part of closely related 
birds. Nevertheless, there are certain clearly defined natural group- 
ings among the species. Comparison of all the known forms akin to 
the Cahow shows that they comprise a well-defined superspecies dis- 
tributed over the greater part of the world oceans between the sub- 
tropical convergences of the northern and southern hemispheres. In 
other words, they are all petrels of tropical or subtropical ranges. The 
group is made up of the following eight forms, specific and subspecific 
names being here used without distinction: hasitata (caribbaea), cahow, 
mollis, feae, phaeopygia, sandwichensis, externa, cervicalis. A more 
detailed study of this group, which may be called the hasitata super- 
species, is reserved for publication elsewhere. 

Pterodroma cahow is a consistently smaller petrel than Pterodroma 
hasitata, except in the tail, which is disproportionately long when 
compared with that of either hasitata or mollis. In other respects its 
dimensions agree closely with those of the two recognized races of 
mollis. 

From Pterodroma hasitata the Cahow differs markedly in two 
respects, first in the absence of a conspicuous white rump patch, and 
second in that the pileum is not distinctly darker than the back and is 
not separated from the back by a nuchal band of lighter feathers. 
From Pterodroma mollis the Cahow differs most strikingly in that the 
underwing is medially white (as in hasitaia) instead of being prevail- 
ingly dark as in both subspecies of mollis. 

In general appearance the Cahow might be called almost exactly 
intermediate between hasitata and mollis. For the present its syste- 
matic status may best be left at the specific level. Further considera- 
tion of interrelationships within the superspecies mentioned above is 
in preparation and will include comparative measurements of all the 
forms. We may here report that the dimensions of the three known 
specimens of Pterodroma cahow, one of which is a fledgling, are as 
follows: Total length in the flesh, 348.0—375.0 (361.5) ; total wingspread 
in the flesh, 896.6-914.4 (905.5); wing, 260.0-262.0 (260.7); tail, 

118.0-123.8 (120.9); exposed culmen, 27.4-29.6 (28.6); depth of bill, 
in front of nostrils, 8.8-9.9 (9.4); width of maxilla at base, 12.2—-14.4 
(13.3); tarsus, 34.4-37.3 (35.4); middle toe and claw, 46.2-49.0 (47.1) 
mm. 


PROTECTION OF THE CAHOW 


The once spacious nesting grounds of this sea bird at Bermuda are, 
to all practical intents, permanently destroyed. The greatest hazard 
to the Cahow is the narrow margin of safety provided by its greatly 
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reduced numbers which are confined to small islets. The present 
population is perhaps of the order of 100 adult birds. There may be 
fewer, but there are not likely to be more. 

The fact that the islets on which the birds persist are rather difficult 
of access, and offer little to attract visitors, is in favor of their preser- 
vation as safe nesting sites. So likewise is the great depth of the 
burrows, which have probably been used and, in many instances, 
annually deepened for long terms of years. 

Unrelenting destruction of rats, which exist or have formerly existed 
on even relatively isolated rocks in Castle Roads, is a prime necessity. 
By the use of ““Warfarin,”’ “‘1080,”’ or other recently developed poisons, 
the complete elimination of rats would be by no means impossible. 
If in the meanwhile the present breeding islets are kept secure, the 
larger insular stations, such as Castle and Nonsuch, may eventually 
become available for an overflow population from the smaller breeding 
grounds. It seems probable that the very limited situations in which 
the petrels can now burrow on the rocky islets have resulted in intense 
competition for the few safe nesting places. Since Bermuda limestone 
is usually much harder on the surface, after long exposure to the 
atmosphere, than at deeper levels, the junior author is experimenting 
with artificial burrows. It has proved easy to chisel openings at sites 
adjacent to occupied burrows and thus to put relatively soft and 
friable material within reach of the birds. If they take advantage of 
such assistance at the next breeding period, a campaign of further 
encouragement will be undertaken. 

Happily, both public and official sentiment in Bermuda bodes well 
for the Cahow. “The Protection of Birds Act, 1949,” which has 
superseded earlier legislation, effectively guards all but a few specified 
kinds of wild birds and their eggs. Shooting for sport has been abol- 
ished, and the privilege of scientific collecting is wisely controlled. 
Recommendations by the junior author, in his capacity as Curator of 
the Government Aquarium and Museum, are the designated legal 
route toward proclamations by the Governor-in-Council which estab- 
lish certain areas as sanctuaries. If a suitable alteration of present 
circumstances may eventually enable the Cahows to spread torneigh- 
boring islands well covered with soil, the future of a beautiful and 
historic sea bird will be assured. 
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AN ECOLOGICAL RECONNAISSANCE OF THE 
PHEASANTS IN HAWAII 


BY CHARLES W. SCHWARTZ AND ELIZABETH REEDER SCHWARTZ 


INTRODUCTION 


A PERUSAL of the technical literature dealing with the pheasant 
shows scant reference to the introduction of this avian exotic into the 
Hawaiian Islands or its success as the major game bird, and no mention 
of the factors related to its welfare in this archipelago. The ecology 
of the pheasant in this adopted range is reported herein as a contribu- 
tion toward a better understanding of this game bird which now pro- 
vides a favorite target for gunners on three continents. The study ie 
was conducted in the Hawaiian Islands from February, 1946, through Z 
July, 1947, as part of the upland game-bird survey, Project 1-R of the 
Federal Aid-Wildlife Program of the Board of Commissioners of 
Agriculture and Forestry of the Territory of Hawaii. All the major 
islands were surveyed except Kahoolawe, which was used as a bombing 
target under military jurisdiction, and Niihau which is privately- 
owned. 


ACKNOWLEDGMENTS 


Many individuals graciously contributed to the success of this 
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We are indebted, also, to Dr. Harvey I. Fisher, formerly of the 
University of Hawaii but now with the University of Illinois, for a 
critical reading of this manuscript. 


HISTORICAL BACKGROUND 


From the time of their discovery by the English in 1778, the Hawai- 
ian Islands have played host to untold introductions of plants and 
animals. One of these, the pheasant, has taken its place as an im- 
portant member of the islands’ exotic fauna and, of the limited species 
which became established, ranks with the very few considered assets. 
The pheasant’s popularity arises largely from its sporting value, but its 
plumage is also highly prized for certain feathers used in the manu- 
facture of hatbands, or /eis, worn for so long as an island custom that 
they have become a trademark of Hawaii. 

At present there are two pheasants and their hybrids established in 
the Hawaiian Islands. The Ring-necked Pheasant, Phasianus 
torquatus torquatus Gmelin, is the more common and widespread. It 
was first brought to Hawaii about 1865 (Caum, 1933) but until 1941 
many subsequent liberations were made on all the major islands. 
While direct importations from the native range of the Ring-necked 
Pheasant in eastern China and northern Indo-China are believed to 
have occurred, most of the birds for liberation and breeding purposes 
were obtained from dealers in the United States where the ancestry of 
the stock included several subspecies. The rearing of pheasants for 
planting on the various islands was the major function of the Territorial 
Game Farm until it was disbanded following the Japanese attack on 
Pearl Harbor in 1941. Because of the questionably-pure racial heri- 
tage, it is doubtful if the Ring-necked Pheasant occurs as a “‘pure”’ 
species in Hawaii, but it will be referred to by this name here because 
of its similarity to pure stock of the Ring-necked Pheasant. 

The Green or Versicolor Pheasant, Phasianus versicolor versicolor 
Vieillot, which is believed to represent a single species in Hawaii, is 
less common and more restricted than the Ring-necked Pheasant. 
The Green Pheasant was liberated on all the major islands prior to 
1900 (Caum, 1933), but subsequent plantings have been made directly 
from its native range on Hondo and Shikoku, Japan, from dealers in 
the United States, and from stock originating from these two sources 
which was reared at the Territorial Game Farm. 

Birds possessing feather markings common to both these species 
occur in Hawaii, and these individuals are referred to herein as “hy- 
brids.” Unless specified otherwise, Ring-necked, Green, and hybrid — 
pheasants will be discussed together in this paper. 
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Five birds showing some characteristics of the Mongolian Pheasant, 
Phasianus colchicus mongolicus J. H. Brandt, were seen or collected on 
Hawaii and Kauai during this survey and have been reported on 
Hawaii by Baldwin (1941 and MS). Such individuals probably repre- 
sent hybridization between Ring-necked and Mongolian pheasants, 
since the latter subspecies was introduced onto these islands at various 
times after 1865 but no longer exists as pure stock (Caum, 1933). 

Other pheasants have been brought into Hawaii on different occa- 
sions. The Silver Pheasant, Gennaeus mycthemerus (L.), and the 
Golden Pheasant, Chrysolophus pictus (L.), were first introduced 
about 1865 and 1870; in 1932 they were raised at the game farm and 
liberated on Oahu. The Copper Pheasant, Syrmaticus soemmerringit 
(Temminck), was planted on Oahu, Maui, and Kauai islands at > 
various times between 1907 and 1914. The only recorded liberations 
of the Lady Ambherst’s Pheasant, Chrysolophus amherstiae (Lead- 
beater), were in 1932 on Oahu and 1933 on Hawaii. All these species 
failed to survive (Caum, 1933). 


GEOGRAPHY 


The major or windward Hawaiian Islands form the southeastern 
portion of the Hawaiian Archipelago and lie between 19 and 23 degrees 
north latitude at the northern border of the tropics. They have a 
combined land mass of 6,435 square miles and rise in places to a maxi- 
mum height of 13,784 feet above sea level. These islands are of 
volcanic origin and much of their weathered surfaces possesses an 
extremely rugged topography. ‘The leeward Hawaiian Islands, con- 
sisting of shoals and reefs totalling an area of only six square miles, 
are excluded from this discussion. 

The climate of Hawaii is extremely equable, showing less than 8° F. 
difference in the mean temperature between the warmest and coolest 
months in an average year. However, above about 6,000 feet eleva- 
tion, temperature fluctuations are somewhat greater. Because the 
temperature decreases approximately 1° F. with each 300-foot increase 
in elevation, concentric temperature belts are produced on each 
island. The climate is subtropical below 2,500 feet elevation, having 
an annual mean of about 75° F. Between 2,500 and 4,000 feet, it is 
more temperate and the annual mean is around 60° F. Frost is not 
infrequent at this highest elevation. From 4,000 to 7,000 feet, the 
mean temperature is approximately 50° F., decreasing to about 40° F. 
in a belt between 7,000 and 10,000 feet. Above 7,000 feet, the low 
summer temperatures limit good plant growth and almost no vegeta- 
tion occurs above 10,000 feet (Ripperton and Hosaka, 1942). The 
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highest elevations in Hawaii are the summits of Mauna Loa and Mauna 
Kea which reach 13,680 and 13,784 feet, respectively. In winter, 
snow frequently blankets these peaks down to about 10,000 feet. 

The northeastern trade winds, which are dominant throughout all 
seasons, provide rainfall for the greater parts of all islands. Maximum 
precipitation occurs between approximately 2,000 and 6,000 feet ele- 
vation on the windward sides, while little rain falls on leeward slopes or 
high mountain peaks. In lee sections most of the precipitation 
originates from irregularly-occurring southern and western frontal 
storms of a few days’ duration. Throughout Hawaii, the annual 
rainfall varies from less than 10 inches on lee coasts to 450 inches or 
more in windward regions. Where the annual precipitation is less 
than 40 inches, conditions are semi-desert and long periods of drouth 
are common. In these sections the rainfall is generally torrential and 
it is not uncommon to have amounts nearing the total annual precipi- 
tation in a 24-hour period. Regions receiving from 40 to 60 inches 
annually have a more uniform distribution of rainfall throughout the 
year and conditions are favorable for continued plant growth and 
maturing of seeds. At approximately 60 inches annually, evaporation 
is equal to precipitation. The climate in areas receiving 60 inches or 
more of rainfall annually is characteristically damp and misty with 
little sunshine although heavy rains may occur (Territorial Planning 
Board, 1939; Ripperton and Hosaka, 1942; Stearns, 1946). Although 
comparative amounts of precipitation between regions are important, 
extreme variations occur from one month to another and hence the 
mean may have little ecological significance. 

The soils of Hawaii are derived almost entirely from lava and vary 
from loose volcanic ash to dense lava. Because of the geologic youth 
of the parent material and the rugged topography, only small areas of 
well developed soils occur. Those soils formed under heavy precipita- 
tion are generally acid and have a large content of organic matter and 
nitrogen, a decreased silica content, and small amount of available 
potassium and phosphorus. Their plant nutrients have been depleted 
by leaching. The converse applies to soils formed under low precipita- 
tion (Coulter, 1940). 

Only seven per cent of the land of Hawaii is under cultivation. Of 
this, 78 per cent is in sugar cane, 16 per cent in pineapple, and the 
remaining 6 per cent in coffee, taro, fruit, nuts, cotton, and vegetable 
gardens. Only in rare localities does cultivation occur above 2,000 
feet elevation. Forest reserve, amounting to 26 per cent of the land of 
Hawaii, consists of large tracts kept in forest, primarily the native 
ohia lehua, Metrosideros collina, and tree ferns, Cibotium sp., to pro- 
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vide a reservoir for continued surface run-off which is the main source 
of water for agricultural and civic development in the islands. Waste 
areas, comprising 32 per cent, are generally barren lava while pasture 
systems, constituting 29 per cent of the land area, vary from rocky 
expanses with extremely poor soil and only scattered forage species to 
generally open grassland with good sod coverage. Civic land and 
National Park comprise 4 and 2 per cent of the territory, respect- 
ively (Coulter, 1940). 

The Hawaiian Islands had a unique vegetation in the native state. 
Of 1,200 plant species recorded, 85 per cent are endemic. After the 
discovery of the islands in 1778 and subsequent colonization, exotic 
plants were introduced both intentionally and accidentally until now 
over 2,000 such species are known. However, the distribution of both 
exotic and native species falls into a general pattern which is related to 
climatic conditions, soil, and land-use practices. Ripperton and 
Hosaka (1942) have proposed ‘‘Vegetation Zones of Hawaii’ which 
correlate the essential features of the present environment on all 
islands with agricultural use. The distribution and relative abun- 
dance of game birds show a general agreement with these zones, but 
the degree of land use is further influential. These vegetation zones 
are used herein in the sense of game-range types and they form the 
basis of the management program developed for the game birds in 
Hawaii. In addition to their original description by Ripperton and 
Hosaka (1942) they are summarized and shown on a map in connec- 
tion with a discussion of the California Quail in Hawaii (Schwartz 
and Schwartz, 1950: 8-9). 


DISTRIBUTION 


The distribution of pheasants on all islands surveyed is shown on 
maps in Schwartz and Schwartz (1949: opp. p. 28) and given by vege- 
tation zone in Table 1 of this paper. 

All suitable range for Ring-necked Pheasants on the various islands 
is occupied. In Hawaii this ubiquitous species ranges: (1) from sea 
level to 11,000 feet elevation; (2) from subtropical regions to those 
where freezing temperatures occur frequently; (3) where less than 10 
inches of rain falls annually to places receiving 300 inches; (4) on 
recent soils (lava) to those soils with deep pockets of loam; (5) in 
forested and grassland regions, deserts, and other waste areas; (6) in 
pineapple fields, sugar-cane lands, small truck gardens, and corn 
acreages; and (7) in all types of topographic conditions. Its best 
populations are found, however, on soils of better fertility where the 
land use permits, in areas receiving between approximately 20 and 80 


—  ° 
ae 
“Sf 
= 4 


ScHWARTZ AND ScHwartz, Pheasants in Hawaii 


. TABLE 1 
DISTRIBUTION BY VEGETATION ZONE OF PHEASANT RANGE IN Hawalr 


Hawaii Kauai Lanai Maui Molokai Oahu 


72 
73 72 108 
29 100 


Vegetation Zone A a, 
Square miles 64 67 596 ; 
Square miles occupied 64 28 368 
Per cent zone occupied 100 42 62 
Per cent total range — 10 
Vegetation Zone B ie 
Square miles 408 116 57 138 74 169 962 a= 
Square miles occupied 298 lll 54 95 70 109 737 . 
Per cent zone occupied 73 96 95 69 94 64 77 aS 
Vegetation Zone C; 
Square miles 194 88 10 54 46 146 538 ee 
Square miles occupied 126 85 9 45 40 127. 432 es) 
all Per cent zone occupied 65 96 90 83 87 87 80 Sein 
Square miles 316 il 0 61 0 0 388 ae 
4 Square miles occupied 267 7 0 47 0 0 321 ae 
: Per cent zone occupied 84 64 0 77 0 0 83 i 
Vegetation Zone D; 
Square miles 464 113 2 97 32 110 818 iat 
Square miles occupied 367 113 0 73 12 83 648 
Per cent zone occupied 79 100 0 75 37 75 79 
Square miles 790 194 0 151 44 112 1,291 i 
Square miles occupied 97 34 0 0 5 1l 147 ue 
Per cent zone occupied 12 17 0 0 Il 10 il = 
Vegetation Zone D; : a 
Square miles 353 10 0 23 0 0 386 a 
Square miles occupied 297 10 0 23 0 330 
Per cent zone occupied 84 100 0 100 0 0 85 . ee 
Vegetation Zone 3 
F Square miles 647 0 0 39 0 0 686 5 
; Square miles occupied 550 0 0 36 0 0 586 
: Per cent zone occupied 85 0 0 92 0 0 85 
4 Per cent total range _ 16 
Vegetation Zone 
i Square miles 503 0 0 44 0 0 547 oe 
Square miles occupied 94 0 0 29 0 123 
Per cent zone occupied 19 0 0 66 0 0 22 ae 
Vegetation Zone Ex 
: Square miles 106 0 0 0 0 0 106 
: , Square miles occupied 0 0 0 0 0 0 0 
— Per cent zone occupied 0 0 0 0 0 0 0 
Per cent total range _ ~— 0 
Tora, Vegetation Zones 
Square miles 4,030 555 141 728 260 604 6,318 — ae 
Square miles occupied 2,169 383 135 456 191 358 3,692 — an 
Per cent zone occupied 54 ‘69 96 63 73 59 58 ‘ ie 
Per cent total range 59 10 4 12 5 10 . = 
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inches of rainfall annually, and in generally open cover interspersed 
with abundant forage species and with some form of available moisture. 
Areas of very heavy rainfall with associated dense rain forests, or 
extremely dry, barren areas at low elevations and on top of the highest 
mountain peaks are the only unoccupied portions of Hawaii. 

According to military sources, no pheasants occur on Kahoolawe. 
Field observations on Niihau by Fisher (1951: 37) showed a popula- 
tion of Ring-necked Pheasants displaying a mixed ancestry. He 
described their abundance and distribution as follows: The lowlands 
have relatively few birds, except in the immediate vicinity of the 
waterholes. The open lava fields have almost none; the thickets of 
kiawe, Prosopis chilensis, present the best cover in the lowlands. 
The birds were abundant in the tall-grass cover on the east, south and 
west slopes of Kaeo, and in the indigo, Indigofera suffruticosa, vegeta- 
tion one mile north of Kaeo. The grass and weeds of the plateau have 
by far the highest numbers. 

The climatic conditions of the range of the Ring-necked Pheasant in 
Hawaii include extremes occupied by this species elsewhere in the 
world, except for the rigorous winters of the continents. However, 
the pheasant’s range in Hawaii is unique in combining many variations 
within a small area. The high altitudes and heavy precipitation 
probably represent the greatest limits tolerated by this species any- 
where. 

The Green Pheasant is concentrated only on the windward slopes of 
Mauna Kea and Mauna Loa on Hawaii. Ring-necked and hybrid 
pheasants are also found in this area, but the population ratio is 
approximately 3 Green to 1 Ring-necked to 1 hybrid. Additional 
range occupied by Green Pheasants occurs adjacent to these areas of 
concentration and in isolated sites on other islands where this species 
was introduced. The composition of the pheasant population in such 
ranges is approximately 1 Green to 2 Ring-necked to 2 hybrid. Hy- 
brids become more numerous toward the periphery of each species’ 
concentration. 

While Green Pheasants are found in all extreme elevations where 
Ring-necked Pheasants occur, their best range lies between approxi- 
mately 4,000 and 7,000 feet elevation in vegetation zones Ds; and E. 
This area is primarily open koa, Acacia Koa, forest with interspersed 
grassy meadows containing mixed herbaceous growth. The surface 
here is gently sloping and the soils are better than in other portions 
occupied by Green Pheasants. ‘The climate is cool and moist with an 
annual mean of about 50° F. Maximum rainfall is 125 inches at 
lower elevations and 20 inches at higher altitudes but, even in areas of 
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little precipitation, mists of several days’ duration characterize the 
prevailing weather. Open grasslands, sugar cane areas, and dense 
forests are less productive habitats for the Green Pheasant. 

Beebe (1936) described the Green Pheasant as a native of the low- 
lands in Japan. According to him, these birds seldom reach any great 
height on the ranges and mountains of the interior but seem to prefer 
the vicinity of cultivated fields along the coast. 

The Green Pheasant is apparently decreasing in Hawaii through 
hybridization, and its restricted distribution and fewer numbers favor 
the Ring-necked Pheasant. Much of the present preferred range of 
the Green Pheasant is developing into open grassland through preven- 
tion of tree reproduction by heavy grazing of feral and controlled 
livestock. While some new range is being created by grazing in 
denser forests, the range of the Green Pheasant will probably always 
be less than that of the Ring-necked Pheasant in Hawaii. 

From all indications, both Ring-necked and Green pheasants tend 
to remain in the same vicinity throughout the year. In areas sub- 
jected to prolonged drouth we have found that birds may move to 
regions where water or succulence is available, and in extremely high 
elevations during colder months they tend to move down to about 
8,000 feet elevation. 


POPULATIONS 


A population of 70,000 pheasants was estimated for 3,700 square 
miles of range in the major Hawaiian Islands. Population densities 
vary from less than 10 to 100 birds per square mile. Estimates of 
populations for 1946-1947 are given by vegetation zone in Table 2. 
Average densities have not been computed because they do not show 
the span or frequency of densities within a given range and are of 
little value in range evaluation. 

Evaluation of vegetation zones for pheasant productivity on the 
basis of size of population, area occupied, and ameunt of range with 
high densities shows four general groups: (1) zones B, C2, D,, and E; 
rank highest in all three respects; (2) zones D, and E, rate lowest, and 
zone A, although having more occupied range, has low densities and a 
low population; (3) zones C; and D; are intermediate; and (4) zone Es 
is unoccupied. 

Two methods were utilized to estimate the pheasant population. 
A count of crowing males was taken during the height of the breeding 
season on Hawaii, Kauai, and Oahu. Our method was developed 
independently but is similar to the crowing-count pheasant census 
described by Kimball (1949). This count was converted into a census 
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TABLE 2 
POPULATIONS OF PHEASANTS IN HAWAII BY VEGETATION ZONE 


Distribution of density classes in birds per square mile 


1-10 11-25 26-50 51-100 


Per Per Per Per 
Miles cent | Miles cent | Miles cent | Miles cent 


Per cent population 


Vegetation Zone—C; 


Per cent population 


Vegetation Zone—C, 
Hawaii 


Per cent population 


Vegetation Zone—D, 


Per cent population 


Vegetation Zone—D, 
Hawaii 
Kauai 


oes Vol. 68 

1981 | 289 

Vegetation Zone—A 

Hawaii 670} 68 93 

Kauai 460 23 

Lanai 430} 70 97 

Maui ian 

a Molokai 640| 64 100 

= Oahu 23 82 

ae Total 3,760] 276 75| 87 24 

Per cent population 5 
Vegetation Zone—B 

Hawaii 4430| 201 68} 57 19 2 12 4 

= Kauai 2,890) 19 17] 50 45) 36 33 

Lanai 890} 21 39] 13 24 20 37 

a Molokai 870 51 73 14 20 5 7 

Oahu 2,000] 32 29) 59 S41 18 17 
Total 12,620} 332 280 107 #15) 18 2 
18 

Hawaii 1,240] 113 90 13.10 

Kauai 2,610| 10 12 

Lanai 130 1 3.6 

em Molokai 580} 30 75 ee 8 20 

Oahu 2,720 6 5S} 103 81 18 «14 

Total 8,410] 168 39) 124 29] 140 32 

12 

8,060] 122 46 69 26 43 16] 33 = 12 
a Kauai 150 6 86 1 14 

Maui 2,230 6 12) 41 88 

Molokai 0 

Oahu 0 

Total 10,440] 128 40) 76 24 26] 33 10 

Hawaii 1,910] 366 100 1 trace 

Kauai 4,620 ? 6| 21 19 66 19 17 

. Maui 2,160 19 26 1 1 53 73 

Molokai 230 4 33 5 42 
Oahu 1,820 66 80) 17 20 

Total 10,740} 395, 61) 92 142 22, 19 3 
15 

1,520) 43 37 38) 17 18 

= 610 30 88 4 12 
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TABLE 2—(continued) 


Distribution of density classes in birds per square mile 


1-10 


11-25 


26-50 


51-100 


Per 
Miles cent 


Per 
Miles cent 


Miles cent 


Per 


Per 


Miles cent 


Veget. Zone—Dz (cont.) 
Lanai 


39 32 


31 


of density classes in birds per square mile 


11-25 


26-50 


51-100 


Per 
Miles cent 


76 4 
25 6 
3 1 


104 


| 
Maui 0 
Molokai 90 3 60 o 
Oahu 220 11 100 
Per cent population 4 = 
Vegetation Zone—D; 
Hawaii 4,910 74 #825 66 22 
Kauai 200 8 80 2 20 
Lanai 0 
j Maui 1,250 20287 $ 13 
: Total 6,360 82 25 88 27 3 1 iS 
Per cent population 9 2 
A Hawaii 10,870 y 31 6 a 
{ Lanai 0 
Maui ~~ 1,670 ag 
Molokai 0 
Oahu 0 
Total 12,540 31 5 
Per cent population 18 
Vegetation Zone—Es 
Hawaii 1,580 46 49 39 41 9 10 : 
‘ Kauai U 
Lanai 0 
ay Maui 1,450 29 
a Oahu 0 
Total 3,030 46 37 
Per cent population 4 
cent 
4 lation | lation Per Per Per 
5 Miles cent | Miles cent | Miles cent | 
All Zones—Total 
a Hawaii 35,190} 50 1,387 64 417 19 | 289 13 24.3 ae 
Kauai 11,540} 17 42 ll 141 37 175 46 ge 
Lanai 1,450 2 96 71 16 12 23 17 ee 
Maui 12,590} 18 82 18 168 37 203 44 
Molokai 2,410} 3 149 78 aa 19 10 : 
Oahu 7,160} 10 61 17 239 67 58 16 = 
Total 70,340) 1,817 49 1,004 27 | 767 21 | 7 3 = 
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figure by using the sex ratio obtained from sight observations in the 
same area in early morning or evening. The islands of Maui, Lanai, 
and Molokai were censused following the height of the breeding season 
by strip counts made with and without dogs, and on foot and horse- 
back. The limitations of these methods are realized, but our estimates 
agree closely with those of informed observers in the areas. 


Compared to the Ring-necked Pheasant, crowing of the Green 
Pheasant is distinctly higher and shriller, as first pointed out by 
Beebe (1936); the crow of the hybrid tends to resemble that of the 
species which its plumage portrays.. However, the relative abundance 
of these three types was based upon sight observation rather than on 
auditory means because the listener could not always distinguish the 
fine demarcation in the crowing of these different birds. 


Foops 


The crops and gizzards of 191 pheasants taken from the nine occu- 
pied vegetation zones formed the basis for this food study. Identifica- 
tion of food items was done in the field and, although the time thus 
spent limited the size of the sample, the on-the-spot analysis provided 
valuable information for concurrent range evaluation and permitted a 
sufficiently accurate picture of foods in the better pheasant ranges. 
The food items were separated, identified, dried, measured volumetri- 
cally in cubic centimeters, totalled for respective vegetation zones by 
aggregate volume, and recorded as to frequency of occurrence. In 
order to provide a measure of food plants in the range, the various 
foods were assigned to three arbitrary classes—classes 1, 2, and 3—on 
the basis of volumes in crops by vegetation zone. It was found that 
the foods of pheasants were related to the plant distribution and 
availability by vegetation zone, rather than to any seasonal occurrence, 
because of the little variation in the growing season in most of Hawaii. 


Table 3 gives the annual foods, by food class, of pheasants in all 
vegetation zones of Hawaii. A total of 152 foods was utilized; 97 were 
plant species and 55 animal items. The wide variety of foods which 
the pheasant eats illustrates the adaptability of this bird to the differ- 
ent habitat conditions in Hawaii. 


Class 1 foods include all species which occurred as more than six 
per cent of the crop volume in any vegetation zone. In this class 
there are 23 plant species and 5 insects. Class 2 foods, including 15 
plant species and 9 animal items, occurred as 1 to 6 per cent of crop 
volumes. These two classes are important because of their volumes 
in the diet. 
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TABLE 3 
Foops oF PHEASANTS IN ALL VEGETATION ZoNnES BY Foop Cxass' 


Species 


Food class by vegetation zone 


Ci | Co | Di | | Ds 


PLANTS 

Acacia Koa 

Anagallis arvensis 

Ananas comosus 

Basidiomycete (unid.) 

Bidens pilosa 

Bromus catharticus 

Capsicum frutescens 

Carex wehuensis 

Cassia bicapsularis 

Cassia Leschenaultiana 
Chenopodium ambrosioides 
Chenopodium oahuense 
Cirsium vulgare 


Desmodium canum 
Desmodium tortuosum 
Desmodium uncinatum 
Dianella sa: i 
Diospyros ferrea 
Dodonaea viscosa 
Eleusine indica 
Emilia sonchifolia 
Eragrostis grandis 
Erigeron albidus 
Eugenia Cumini 
Euphorbia geniculaia 
Euphorbia hirta 
Euphorbia hypericifolia 
Fragaria grandiflora 
Galinsoga parviflora 
Geranium carolinianum 
var. australe 
Geranium cuneatum 
var. hypoleucum 
Hokcus lanatus 
Hypochaeris radicata 
Indigofera suffruticosa 
Ipomoea Batatas 
Korthalsella sp. 
Lantana Camara 
Lepidium auriculatum 
d Leucaena glauca 
Linum usitatissimum 
Lolium multiflorum 
Lythrum maritimum 
Medicago hispida 
Medicago lupulina 
Melilotus indica 
Merremia aegyplia 


@n 


wo 


2 

3 3 
1 

3 

G 3 
2 
3 
1 


2 
3 
1 
3 3 
3 
1 1 
3 
3 
3 
3 
3 3 
3 
3 
1 1 
G 
3 
1 3 
G 
3 
3 
G 3 
G 


ReOw 


3 
1 
3 
2 
G 
Colocasia esculenta 2 
| Coprosma ernodeoides var. ty pica 
Coprosma montana var. typica 
Cynodon Dactylon 3 
G|G 
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TABLE 3—(continued) 


Food class by vegetation zone 
Ci | Co | Di | De | Ds 


Species 


PLANTS—(continued) 
Mimosa pudica 
Myoporum sandwicense G 
Myrica Faya 1 
Nicandra Physalodes 
Opuntia megacantha 
Osteomeles anthyllidifolia 
Oxalis corniculata 
Oxalis Martiana 
Paspalum Urvillei 
Passiflora edulis 
Peliaea ternifolia 
Physalis peruviana 
Poa pratensis 
Prosopis chilensis 
Psidium Guajava 
Richardia brasiliensis 
Rubus hawaiensis 
Rubus rosaefolius 
Rumex acetosella 
Rumex crispus 
Scaevola procera 
Setaria geniculata 
Siegesbeckia orientalis 
Silene gallica 
Solanum nodiflorum 
Solanum Pseudo-Capsicum 
Sonchus oleraceus 
Sophora chrysophylla 
Sporobolus capensis 
Sporobolus indicus 
Stellaria media 
Styphelia Tameiameiae 
Tephrosia purpurea 
Trifolium repens 
Tritonia crocosmaefolia 
Tropaeolum majus 
Vaccinium reticulatum 
Verbena litoralis 
Verbesina encelioides 
Vicia sativa 
Vigna marina 
Waltheria americana 
Wikstroemia phillyraefolia 
Xanthium saccharatum 
Zea mays 

ANIMALS 
Agriolimax sp. 
Agrotis ypsilon 
Antonina graminis 
A phodius lividus 
Arachnida (unid.) 
Atractomor pha ambigua 
Blapstinus dilitatus 
Blattidae (unid.) 
Bradybaena similaris 
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TABLE 3—(continued) 


Food class! by vegetation zone 
A B a Ca Di | De | Ds | 


Species 


ANIMALS— (continued) 


Prosopis 
Carpophilus hemipterus 3 
Chaetogaedia monticola 
Chrysomia megacephala 
Cir phis uni puncta 


ww 


Ow 


i 
Sarcophagidae (unid.) 3 
Sphaeridium scarabacoides 3 3 
3 
Xenocrabro polynesialis 3 
8 22 4 50 | 30 1 13 | 60 3 
measurable volumes 8 18 3 45 | 29 1 10 | 44 3 
Total crops with traces 0 0 0 3 1 0 2 13 0 
Total crops empty 0 4 1 2 0 0 1 3 0 
i 8 2 20 7 1 55 1 


1. Food Class 1 = Above 6 per cent 
Food Class 2 = Between 1 and 6 per cent 
Food Class 3 = Below 1 per cent 

G = Occurrence in gizzard only 


Auk : 
294 [fais 
| 
Coleoptera (unid.) 
Conoderus exsul 
Conocephalus saltator 
Copris incertus prociduus 
Curculionidae (unid.) 
Cutilia soror : 
Diploptera dytiscoides 
Diptera (unid.) 
Elateridae (unid.) 
Epitragus diremptus 
Euborellia annulipes 
Gastropoda (unid.) 
Geotomus pygmaeus 
Gonocephalum seriatum 
Graptostethus manilensis 
Hemiptera (unid.) 
Homoptera (unid.) 
Insecta (unid.) 
Lepidoptera (unid.) = 
Listroderes obliquus : 
Megacerus alternatus 
Nysius coenosulus 
Orthoptera (unid.) = 
Oxidus gracilis <a 
Oxya chinensis 
Pantomorus godmani 
Pi hysa sp. 
Porcellio sp. = 
4 Pseudoamblyteles koebelei G 
= 
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Class 3 foods occurred as less than one per cent of the diet and 
included 59 plant species and 41 animals. These are considered less 
important here than the other two classes because of their small 
volumes, but they may be significant by other criteria such as serving as 
intermediate hosts for internal parasites or providing available and 
necessary nutrients. 

Nine arthropods eaten by the collected pheasants are the intermedi- 
ate hosts for parasites affecting pheasants or domestic poultry in 
Hawaii. These intermediate hosts and parasites are further discussed 
in the section on parasites and predators. 

The consumption of living snails as well as their empty shells, 
although not in large volume, may be related to the reproductive 
requirements of females by providing a source of available calcium. 
Two species of snails, Bradybaena similaris and Succinea konaensis, 
were found only during March, April, and May in the crops of 7 
breeding females; 25 males collected during these same months con- 
tained none. Pheasant egg shells in the crops of two laying females 
and a small sliver of rodent bone in the gizzard of one of these birds 
presumably also supplied calcium. Others have reported a similar 
preference for snails or egg shells by breeding female pheasants in the 
United States (Swenk, 1930; Fried, 1940; Sharp and McClure, 1945; 
Hiatt, 1946). 

The only report of foods eaten by pheasants in Hawaii is by Munro 
(1944) who cited them as feeding upon “dandelion heads, sweet 
potatoes, guava fruit, pigeon peas, leaves of certain plants, cock- 
roaches, caterpillars, etc.” 

Food Types.—Figure 1 presents pheasant food types classified as to 
fruit, browse, seeds, and animal matter by vegetation zone. Only 
crops with measurable volumes were utilized. Pheasants taken from 
C), De, and E, were omitted because the sample was too small. 

In general, pheasants select a diet in all zones corresponding to the 
availability of food types. Animal matter, taken in largest volume in 
zone A and in smallest amount in Ds, consisted chiefly of insects. 
These were eaten throughout the year. Adults, larvae, nymphs, and 
certain pupae and egg cases were taken. Other types of arthropod 
foods included crustaceans, spiders, and millipedes. 

Seeds are eaten in largest volume in zone C2; with insects they 
probably furnish much protein. Apparently, leafy matter and fruit 
supplement each other (as indicated in zones A and E,) by providing 
moisture, especially in dry areas. 

In cultivated sections such as pineapple fields, small truck farms, 
and corn acreages, pheasants utilize both planted crops and weeds 
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responding to cultivation. In pasture areas both planted grasses and 
legumes occur in the diet, as well as herbaceous species which become 
established as a result of grazing pressure. Pheasants are destructive 
only locally where they damage some truck crops, principally sweet 
potatoes, tomatoes, and sprouting corn. 


Pheasants in the United States also take a wide variety of foods, but 
they are highly granivorous where such food is plentiful. Cultivated 
foods constitute the majority of the annual dietary and amount up to 
87 per cent in agricultural areas. Weed seeds are substituted where 
cultivated grains are lacking. Leafy matter is relatively unimportant 
in most grain areas but occurs more frequently in the diet where grain 
is absent, and especially in late winter. Only small amounts of fruit 
are taken; during winter this source is considered an emergency food. 
Animal matter varies from 2 to 25 per cent (Dalke, 1937; Fried, 
1940; Cowan, 1942; Einarsen, 1945; Hiatt, 1946; Ferrel, Twining, and 
Herkenham, 1949). 

Food habits of pheasants in Hawaii differ considerably from those in 
the United States, possibly because of climatic and vegetative differ- 
ences. In Hawaii, pheasants utilize cultivated grain where available, 
but over the range as a whole this source of food is negligible. 


There is little competition for food between the pheasant and the 
California Quail, Lophortyx californica, where they occupy the same 
range in Hawaii, because the few foods they share in any quantity are 
abundant. Pheasants show a preference for larger seeds, fruits, and 
more insects while California Quails select smaller seeds, more leafy 
browse, and fewer insects (Schwartz and Schwartz, 1950). Pheasants, 
Feral Pigeons, Columba livia, Jungle Fowls, Gallus gallus, and Lace- 
necked Doves, Streptopelia chinensis, all utilize the fruits of: ukiuki, 
Dianella sandwicensis; akia, Wikstroemia phillyraefolia; and popolo, 
Solanum nodiflorum, in large amounts (Schwartz and Schwartz, 1949). 
In dry areas or during dry periods this competition might be significant. 

Foods of chicks.—The foods of five chicks are given in Table 4. The 
species eaten are the same as those taken by adults except for one 
plant, Ipomoea sp., taken only by the chicks. The crops of four chicks 
collected in zone E,; showed 99.5 per cent animal matter while 12 older 
birds taken at the same time and place as the chicks showed 28.4 per 
cent animal matter. However, the chick taken in zone B showed 
only 6.2 per cent animal matter. A preponderance of animal food is 
selected by very young birds in the United States (Dalke, 1935; 
Einarsen, 1945; Pearce, 1945; Rasmussen and McKean, 1945; Ferrel, 
Twining, and Herkenham, 1949). 
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TABLE 4 


Foops or PHEASANT CHICKS BY VEGETATION ZONE 


Zone B 


Total Crops 1 4 
Crops with measurable volumes 1 3 
Crops with traces 0 0 
Crops empty 0 1 

Total Gizzards 1 1 


Per cent crop In Per cent crop In 
volume gizzard volume gizzard 


PLANTS 
Ananas comosus 93.8 
Tephrosia purpurea T 
Ipomoea sp. x 
Vicia sativa 0.5 
Cirsium vulgare 
Lolium multiforum 
TOTAL PLANTS 93.8 

ANIMALS 
Car pophilus hemipterus 6.2 
Agrotis ypsilon 
Pantomorus godmani 
Gastropoda (unid.) 
Chactogacdia monticola 
Sarcophagidae (unid.) 
Conoderus exsul 
Onthophagus insensus 
Nysius coenosulus 
Arachnida (unid.) 
Coleoptera (unid.) 
TOTAL ANIMALS 6.2 


ANO 


w 


Grit.—Angular or well-rounded fragments of basalt, olivine, feldspar, 
bottle glass, opaline, and coral, ranging from one to five millimeters in 
diameter and averaging a total of 2.5 cubic centimeters per gizzard, 
were found in 101 gizzards; 27 gizzards had no grit, and 9 showed 
only traces (including nine not used in the food analysis). Similar 
types of grit averaging a total of 0.9 cubic centimeters per crop were 
recovered from five crops. One additional crop contained 4.5 cubic 
centimeters of charcoal, and two others showed pellets of dried earth 
averaging 16.5 cubic centimeters. Ample grit is available in Hawaii. 


The hard seeds of puakeawe, Styphelia Tameiameiae, in zone E; 
and common vetch, Vicia sativa, in zone C, occurred statistically more 
often in gizzards than crops. In these two zones, grit occurred more 
abundantly in gizzards than in other zones with comparable amounts 
of seeds but of different species. It seems possible to us that more grit 
is required for the utilization of hard seeds although, Beer and Tidy- 
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man (1942) report grit to occur in inverse proportion to the volume of 
hard seeds. 

In Michigan, Dalke (1938) found more grit in breeding females than 
in males and believed it was related to egg production. In Hawaii, 
more grit occurred in both males and females during the breeding 
season than at other times. 


NUMBER OF CROPS 
3. 12 13 4 1 4 7 6 1615 33 


CROP 20 
CONTENTS 
IN CC. 


HOURS OF COLLECTION 
Ficure 2. Food volumes in crops of pheasants collected at different times of the day. 


Feeding Habits.—Figure 2 shows the amount of food in the crops of 
144 pheasants with relation to the hour of collection. Apparently 
little feeding takes place during the first hour after awakening, and 
only small amounts are taken during the next three hours. From 
approximately 10 a. m. until noon, feeding almost ceases but after- 
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wards increases somewhat until about 5 p.m. From then until dark, 
feeding is greatly accelerated, and most birds go to roost with full 
crops. Forty-eight birds collected between 5 and 7 p. m. showed an 
average crop volume of 34.9 cubic centimeters; the maximum was 
206.0 cubic centimeters. This general pattern of feeding agrees with 
reports in the United States (Dalke, 1937; Hiatt, 1946). 
. By locating the source of certain foods present in collected pheasants, 
we found the feeding range to cover a one-fourth mile radius, although 
mostly it lay within a one-eighth mile radius. In Montana, Hiatt 
(1946) found that pheasants seldom ranged more than one-fourth 
mile during feeding. 

Munro (1944) pointed out (a fact salient in this study) that a 
pheasant in Hawaii would fill its crop on one article of food if that 
food were sufficiently available. 


WATER 


The amount of moisture available to pheasants varies throughout 
Hawaii. Since high populations of pheasants may occur where surface 
water is generally lacking, the birds must subsist on occasional dew or 
mist, infrequent rains, succulent vegetation, fleshy fruits, and soft- 
bodied insects. However, we have observed pheasants frequenting 
cattle watering places and irrigation ditches in dry areas where they 
utilized the accessible water. There are many areas in Hawaii where 
the pheasant population is limited because of a lack of water or mois- 
ture-providing foods. 

CoveR 

Pheasants in Hawaii, in common with other upland game birds, 
respond best to areas where the cover pattern is one of interspersion 
and variety rather than uniformity. Dense stands of vegetation— 
whether heavily-forested areas, uniform expanses of sugar cane, guava, 
Psidium Guajava, cactus, Opuntia megacantha, or Lantana Camara, 
or gullies, draws, or slopes choked with such plants as staghorn fern, 
Gleichenia linearis, or pamakani, Eupatorium adenophorum—function 
as pheasant cover only along their margins. Areas under pineapple 
cultivation provide more usable cover than their extensiveness and 
uniformity would lead one to suppose because of numerous margins 
created by roadways. Grassland in open expanses tends to favor 
pheasants more than do these other vegetative types but provides its 
optimum cover where herbaceous and brushy growth is interspersed. 

Pheasants roost both on the ground and in trees. Where trees are 
available, the birds seemingly prefer them at any season of the year. 
Medium-sized, densely-foliaged trees function best. In areas where 
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trees are sparse, pheasants roost on the ground in grassy cover. 
Young birds roost on the ground until capable of flight. 

Because of the year-around growing season in Hawaii, there is no 
critical winter period without suitable cover, which is often a deciding 
factor in the success of pheasants in the United States. However, in 
both regions, the dispersal of desirable cover is related to maximum 
production of the range. 


PARASITES AND PREDATORS 


Arthropod Parasites.—Mites of the following species were present 
in light infestations on Ring-necked Pheasants in Hawaii: Megninia 
ginglymura (Megnin), Raphignathus sp., and Megninia columbae 
(Buchholz). Apparently the latter species is uncommon on pheasants, 
since its customary host is the pigeon from which it was recovered 
during our survey. 

Two species of lice occurred on collected Green and hybrid pheas- 
ants, Lipeurus maculosus Clay, and Menopon fulvomaculatum Denny. 
These also occurred on Ring-necked Pheasants which had in addition 
the following species: Lipeurus caponis (L.), Goniodes colchict Denny, 
Goniodes sp., larva, Uchida sp., and Goniodes mammilatus Rudow. 
All infestations were light or moderate. L.caponis which we found on 
Jungle Fowl in Hawaii is reported also on domestic poultry in Hawaii 
(Alicata, 1947). M. fulvomaculatum and G. mammilatus occurred like- 
wise on California Quail in Hawaii (Schwartz and Schwartz, 1950). 

The hippoboscid fly, Ornithoica vicina (Walker), was recovered 
from only three Ring-necked Pheasants. The same species likewise 
occurred rarely on Japanese Quail, Coturnix coturnix japonica, and 
Jungle Fowl collected during this survey. It is not known if this fly 
harbors blood parasites. 

Helminth Parasites —The eyeworm, Oxyspirura mansoni (Cobbald), 
was commonly found in Ring-necked Pheasants taken below 3,000 
feet elevation. Pycnoscelus surinamensis (1,.) or burrowing roach, the 
intermediate host of this parasite (Alicata, 1947), occurred in the diet 
of pheasants in these low elevations. The heaviest infestation con- 
sisted of 17 worms in each eye of a single bird, but in no bird that we 
examined did this parasite cause obvious harm. ‘This eyeworm is 
common in poultry in Hawaii and has been reported in the Lace- 
necked Dove here (Alicata, 1947). We also found it in this dove and 
in the Japanese Quail—a new record of occurrence. Eyeworms, 
Oxyspirura petrowi, have been reported in 40 per cent of the pheasants 
in north-central Nebraska (McClure, 1949). 
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Cheilospirura hamulosa (Diesing), the gizzard worm, was found 
occasionally in Ring-necked Pheasants. Known intermediate hosts 
listed by Alicata (1947) and found in our food studies to be eaten by 
pheasants are: Gonocephalum seriatum, Conocephalus saltator, Oxya 
chinensis, Epitragus diremptus, and Atractomorpha ambigua. ‘This 
helminth parasite is believed responsible for anemia, emaciation, and 
deaths of island chickens (Alicata, 1947), but we have no evidence that 
it adversely affects pheasants. 

Subulura brumpti (Lopez Neyra), the cecal worm of island poultry, 
occurred commonly in the Ring-necked Pheasant which served as a 
new known host for this species. The following arthropods eaten by 
pheasants are listed by Alicata (1947) as intermediate hosts of this 
parasite: Gonocephalum seriatum, Conocephalus saltator, Oxya chinensis, 
and Euborellia annulipes. We also found this parasite in other new 
hosts in Hawaii, the Japanese Quail and the Lace-necked Dove. 
It is probably of little economic importance. 

Heterakis gallinae (Gmelin), another cecal worm common in island 
chickens, was recovered from Ring-necked, Green, and hybrid pheas- 
ants. This parasite requires no intermediate host. Since it is the 
known carrier of the causative agent of blackhead, this latter disease 
might result. In Oregon, H. gallinae occurred rarely in pheasants 
(Einarsen, 1945), but in pheasants in Ohio it was more common 
(Leedy and Hicks, 1945). 

Cyrnea graphophasiani Yamaguti, a gizzard worm, occurred in only 
one pheasant, but Cheilospirura hamulosa was also present in the 
gizzard of this bird. The pheasant is a new host for C. graphophasiani 
and apparently the second host species reported. 

Ascaridia sp., possibly either A. lineata or A. perspicillum, was 
found in only one Ring-necked Pheasant. 

Certain other parasites not found in pheasants, but which infect 
island poultry and use as intermediate hosts arthropods which 
were eaten by pheasants, indicate their potentialities as parasites 
of pheasants. 

Predators.—The mongoose, Herpestes javanicus auropunctatus (Hodg- 
son), which occurs only on the islands of Hawaii, Maui, Oahu, and 
Molokai, is probably the most important predator upon pheasants in 
Hawaii. In an analysis of 86 scats we collected from the island of 
Hawaii, bird feathers constituted only four per cent of the food. 
However, this is scarcely indicative of the true volume of bird food 
consumed, since in feeding the mongoose usually takes the soft parts 
such as brain, blood, viscera, and contents of eggs. These items are 
not apt to show up in a scat analysis. Pheasant poult feathers were 
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the only evidence of predation upon pheasants from this scat analysis, 
but mongooses have been discovered feeding on pheasant eggs at the 
nest. Cock pheasant remains have been found in mongoose dens, but 
these could easily have been birds killed or crippled during the hunting 
season which just preceded these observations. Freshly-killed and 
dissected pheasants were taken on six occasions from our camp by 
mongooses, all in plain sight of the observers. However, no great 
difference exists with respect to densities of pheasants between islands 
having mongooses and those without mongooses. 

Rats, feral cats, feral pigs, and fire ants, Solenopsis sp., are other 
predators which may be important in certain localities but evidence of 
their take is very scanty. The Hawaiian Hawk, Buteo solitarius 
Peale, exists in such few numbers as to be of little influence as a winged 
predator. While the Hawaiian Owl, Asio flammeus sandwichensis 
(Bloxam), is more numerous than the Hawaiian Hawk, its small num- 
bers make it negligible as a potential predator. Approximately 75 
regurgitated food pellets of this owl were examined during this survey 
and all consisted of mouse, Mus musculus, and rat, Rattus sp., re- 
mains. We believe the pheasant population in Hawaii reflects the 
quality of its environment with respect to food, cover, water, and 
climate, rather than the probable effect of predators. 


Pheasants probably suffer more from illegal kill than all other game 
bird species on the islands. The out-of-season take consists mostly 
of cocks whose brilliant plumage is used in making feathered Jets. 
However, this toll is less serious than the willful illegal take of hens 
during the open season. 


BREEDING 

Observations on gonadal size and development in collected pheasants 
indicate one annual period of reproductive activity. Figure 3 presents 
by months the distribution and average of testis size in cubic milli- 
meters for 54 collected pheasants. This size was roughly computed 
by multiplying average length by width by depth of both testes per 
individual. ‘The only male we collected in January had testes averag- 
ing 121 cubic millimeters. Four others collected by Hiatt (1945) on 
Hawaii from January 20 to February 5 were of a similar small size. 
Increase in testis size probably starts in February, because in March 
testes showed a great increase in volume over January and reached an 
average of 7,200 cubic millimeters. This large size generally con- 
tinued in April and increased to a maximum of 7,500 cubic millimeters 
in May. The development of the testes was presumably accom- 
panied by formation of spermatozoa since volumetric changes reported 
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Ficure 3. Breeding season of pheasants as indicated by testis volumes and 
maturing Graafian follicles. 


herein compare favorably with weight changes that Hiatt and Fisher 
(1947) correlated with spermatogenesis in the testes of wild pheasants 
in Montana. Testes taken in June showed a decrease in average 
size to 5,400 cubic millimeters, followed in July by a great reduction to 
a relatively small size (275 cubic millimeters) which was generally 
maintained until about February. In Montana, testes are without . 
sperm after early August (Hiatt and Fisher, 1947) and this perhaps 
applies to pheasants in Hawaii. 


304 
[fuk 
uly 
i 
12,000 
11,000 | 
9,000 
8,000 
wu? 7,000 | 
6, 000 
5,000 a 
4,000 | i 
3,000 
| 2,000 
1,000 | 
MONTH 
100 
50 
a 
| 
a4 


Vol. 68 
1951 


305 


ScHWARTZ AND ScHWARTZ, Pheasants in Hawatt 


The percentage of females breeding (determined by the presence of 
maturing Graafian follicles) is given by month for 43 females in Figure 
3. The only female we took in February had a fully-formed egg in her 
oviduct, but five females collected from January 20 to February 5 on 
Hawaii by Hiatt (1945) showed no or only slight gonadal develop- 
ment. In March, 14 of 16 collected hens were breeding and 13 of 
these were laying; those two not breeding were collected on March 1 
and 2 and might have come into breeding condition later in the season. 
In April, one of two females collected was laying; the other showed 
maturing Graafian follicles. The one female collected in May showed 
yolky Graafian follicles. In June, only one of four females collected 
was laying; ovaries of the other three indicated previous ovulation. 
From July through December, ovaries contained no yolky follicles. 


General crowing of the males begins in late January or early Febru- 
ary, although crowing is occasional previously. Courtship is most 
pronounced from early February through March. From observa- 
tions on the general behavior pattern of pheasants in the spring and 
on broods, supplemented by the gonadal development shown in our 
limited study, we believe that general laying begins early in March. 
In 55 observed or reported nests, the eggs numbered from 6 to 11. 
Incubation takes place mostly during April and May, and hatching 
occurs from early May through June. However, some birds breed 
earlier or later than the majority of the population, as indicated by a 
brood about one week old which was seen on March 7 and a young 
bird about six weeks old which was observed the last of October. No 
evidence was obtained that more than one brood per female was pro- 
duced during the breeding season. ‘There may be a revival of crowing 
in the fall, but it is not as intensive or lengthy as in the spring and no 
breeding ensues. 


In Montana and other sections of the United States, laying females 
are usually found from mid-April to mid-July (Hiatt and Fisher, 1947). 
Thus, laying in Hawaii begins about six weeks earlier than in the 
United States, which may be related to differences in latitude of these 
different habitats. We have no information concerning any differ- 
ences in initiation of breeding in relation to altitude in Hawaii. 


Sex Ratio—Nearly all the ranges of pheasants in Hawaii showed a 
sex ratio of approximately 100 males to 100 females regardless of the 
density of the population. This sex ratio, which apparently persisted 
from hatching, occurred either where little hunting was done or where 
both males and females were taken during the hunting season, although 
males only were legal game. 
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Two exceptions to this normal ratio occurred—in the Waikii area 
and at Kahua Ranch, Hawaii—and here the sex ratio approximated 
50 males to 100 females. This ratio is similar to the one (55 males to 
100 females) reported for these areas by Hiatt (1945). In these two 
localities, a high breeding population occurred and hunting, although 
moderately high, was rigidly controlled so that only cocks were taken. 

Survival of Young.—Young per observed brood varied from one to 
eight, averaging 3.0 in 49 broods. These low numbers occurred 
regardless of climatic conditions or islands with or without the mon- 
goose. Compared to clutch size, this indicates a high mortality, 
apparently occurring between laying and when the broods are first 
seen commonly—about a week or so of age. 


RANGE EVALUATION 


Zone A.—Zone A is poor pheasant range. Pheasants occur here in 
non-arable sections, used either for pasture or waste, and in sugar cane 
lands. The non-arable lands constitute the driest occupied range and 
have densities of 10 or fewer birds per square mile. Water provided 
for cattle is accessible to pheasants in only a few places. While food 
plants are abundant following periods of rain, there are many months 
of drouth when pheasant forage is extremely meager. Likewise, the 
variety of plant species used as food is small, and competition through 
grazing of domestic cattle and feral stock reduces the restricted supply 
still more. Soils are generally poor and contribute to the inferior 
plant growth and sparse ground cover. 

Sugar cane occurs on the better soil portions of this zone and 
higher populations (11 to 25 birds per square mile) are found here, 
probably because of the water provided for irrigation. This water, 
which is available over comparatively large areas throughout the year, 
likewise increases the growth of weedy plants along the margins of the 
fertilized cane fields. However, the beneficial effects of fertilization 
and irrigation are largely nullified as regards pheasant habitat because 
of the constant weed eradication practiced by the plantations and the 
extensiveness of sugar cane tracts with their uniform, dense growth 
which limits diversification of food and cover species. 

The aridity of this zone, expressed in an absence of both rainfall and 
succulent forage, is the principal limiting factor since it affects not 
only the survival of young and adult birds but breeding as well. If our 
limited food study in this zone is indicative, pheasants seek moisture- 
providing foods, since the dietary here consists of 44 per cent fruits, 
1 per cent browse, and 35 per cent animal matter (largely lepidop- 
terous larvae or beetles) with only 20 per cent constituting seeds. 
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Zone B.—Zone B is considered one of the most productive vegeta- 
tion zones for pheasants. Here, the bird lives in sugar cane, pine- 
apple, and small truck-garden areas, and in pasture or waste lands. 
In sugar cane areas of this zone where densities of 25 or fewer birds per 
square mile occur, the same conditions prevail as in zone A. Higher 
densities are found where the irrigated cane fields are broken into 
small units by well-vegetated guiches and better developed pasture 
lands, creating an interspersion of food and cover species adjacent to 
available water. 

The culture of pineapple plays an important réle in maintaining 
pheasant populations in zone B. Approximately one-fifth of each 
plantation’s acreage is allowed to fallow each year. Prior to being 
“knocked-down”’ and re-cultivated, these fallow fields promote an 
abundant weedy growth which with old pineapple plants produces a 
highly desirable food and cover system. Pineapples and the succu- 
lent fruits of interspersed weeds furnish a valuable source of moisture, 
but some water is also available from rainfall and dew. However, 
the capabilities of different plantations vary according to the exten- 
siveness and degree to which the fields are dissected by broken land 
with its accompanying heavily wooded and weedy vegetation. Densi- 
ties below 26 birds per square mile occur in those pineapple areas 
without this interspersion, while higher densities are found where the 
proportion of broken land is greater. 

Densities of 51 to 100 birds per square mile on Kauai can be traced 
to the development of an irrigated area, scattered portions of which 
were withdrawn from sugar cane production. These were cultivated 
as vegetable gardens and experimental cattle forage plots during the 
late war and subsequently have been continued on a smaller scale. 
Accompanying and following the gardening, abundant herbaceous 
cover developed. The surrounding natural cover composed of dense 
thickets of Lantana, puakeawe, and bracken fern, Pteridium aqui- 
linum var. decompositum, on the sides and bottoms of dissecting 
gullies, in combination with the abundant cultivated and weedy foods 
in this heavily fertilized and irrigated section, furnishes a desirable 
environment for pheasants. 

Land in pasture or waste supports, for the most part, populations of 
25 or fewer birds per square mile because of the aridity, extremely poor 
rocky soil, and often dense stands of cactus or Lantana which furnish 
their maximum food and cover value only along their peripheries. 
Domestic stock and, to a lesser extent, feral goats compete with 
pheasants for food throughout these non-arable lands, especially dur- 
ing drier portions of the year. Higher pheasant populations occur 
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along margins of pasture lands adjacent to zone C2, where habitat 
conditions are considerably better. 

Food studies in zone B show the following: 24 per cent fruits, 45 per 
cent browse, 20 per cent seeds, and 11 per cent animal matter. Here, 
in common with the semi-arid conditions of zone A, pheasants eat a 
majority of moisture-providing foods, but because of a somewhat 
higher rainfall there is a greater variety of food plants. 

Zone C;.—This zone is only moderately productive of pheasants. 
Perhaps the most favorable factor when compared with zones A and B 
is increased rainfall and its fairly uniform distribution throughout 
the year. 

Pheasants are found in pasture areas, pineapple lands, or sugar 
plantations. Pastures consist mostly of submarginal land covered in 
many places with dense stands of Lantana or dissected by gullies and 
ravines often choked with guava. The best habitat for pheasants 
occurs along the margins of these heavily vegetated areas which 
usually possess a variety of food species. However, pheasants are 
present only in densities of 25 or fewer birds per square mile. 

A large part of the pineapple land supports densities of 26 to 50 
birds per square mile because of interspersed submarginal land which 
is usually grown up to good cover of both herbaceous and woody types. 
Here, cane lands and their productivity of pheasants are similar to 
zone B. 

Zone C:.—Zone C, has some of the best pheasant range in Hawaii. 
The elevations of this zone favor temperate plants, and the dry sum- 
mers permit good seed production. Well distributed annual rainfall 
and plentiful dew, coupled with abundant browse and fruits, amply 
meet the pheasant’s moisture requirements. 

Highest densities in this zone (51 to 100 birds per square mile) occur 
in the vicinity of Waikii, Hawaii, and are the result of a distinctive 
combination of environmental factors. Because this area represents 
a pocket of fertile soil situated in a suitable climate, large acreages of 
corn are possible. For the past 10 years parts of this section, varying 
from 700 to 1,500 acres annually, have been cultivated in corn and 
cereal grains, with rotation from cultivation to sod occurring within 
two- to six-year periods. This system created a vegetative pattern of 
rich volunteer herbaceous food and cover in the fallow fields inter- 
spersed with cultivated areas. Large expanses of good grassland 
likewise contributed to a very desirable habitat. 

Since 1944, the crop acreage has been reduced to less than 200 acres 
and thus the present range consists almost entirely of grassland with 
some weedy fallow fields remaining from the former more extensive 
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cultivation. All the factors contributing to the present populations 
are difficult to evaluate, but good soil coupled with secondary results 
of cultivation and primary crops has doubtless been influential. 

Adjacent to this area and elsewhere in this zone, densities from 26 
to 50 birds per square mile occur in good but heavily grazed pasture 
lands or in scattered truck-garden areas with poor adjacent cover. 

Densities of less than 25 birds per square mile occur in the poorer 
soil and drier portions of zone C, where plant growth is inferior and 
dense stands of cactus, pamakani, or timber often occur. One excep- 
tion to this general analysis occurs in the Kapapala region of Hawaii, 
where range conditions appear much better for pheasants than popula- 
tion figures indicate. A dwindling population is reported in this area 
and we suspect this may be associated with the decrease in cultivation 
of certain forage crops, principally pigeon pea, Cajanus Cajan, which 
was formerly grown here in scattered locations. 

In this zone, seeds constitute 44 per cent of the food, browse 29 per 
cent, fruits 14 per cent, and animal matter 13 per cent. An examina- 
tion of the important food species shows a direct relationship to the 
pasture system; with the exception of the endemic shrub akia which 
occurs on rocky outcrops, planted pasture species, and weedy growth 
responding to grazing form the bulk of the diet. Food species are 
plentiful throughout the year, but there are places where heavy graz- 
ing and poorer soils limit their abundance. Cultivated foods are 
important only locally. 

Zone D,.—Zone D, is another good pheasant zone. However, here 
the rainfall is very high, with a minimum of 60 inches annually, and 
toward the upper limits this greatly inhibits successful reproduction. 

Densities above 26 birds per square mile occur in regions affiliated 
with pineapple cultivation, in non-irrigated, sugar cane lands with 
considerable interspersion of gullies and other broken land, and in good 
pasture having a combination of shrubby cover and abundant food. 

Lower densities are found in grazed areas on poorer soils which are 
thought to show nutrient deficiencies. This grassland is inter- 
spersed with numerous, deep ravines choked with dense guava and 
staghorn fern which afford little attraction to pheasants. 

The distribution of food types in the diet is as follows: 28 per cent 
seeds, 34 per cent fruits, 22 per cent browse, and 16 per cent animal 
matter. 

Zone Dz.—Zone D2 is very poor pheasant range because of the heavy 
annual rainfall (100 to 450 inches) which practically prohibits success- 
ful breeding and because of the prevailing dense forest cover. ‘There 
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is little variety of pheasant food except in occasional small clearings, 
along trails, or margins of the forests. 

Occupied portions occur where small areas of open land on the 
borders of this zone are continuous with ranges in adjacent zones. 

Zone D;.—This zone is considered of intermediate quality on the 
basis of population figures. Rainfall limits lie between 50 and 100 
inches annually and this rainfall, together with adequate moisture- 
providing plants, more than fulfills the requirements for available 
water. Yet this same precipitation, which occurs commonly as mist, 
doubtless limits production of young by requiring their constant 
brooding by the hen. Chicks which become wet and chilled are 
unable to forage satisfactorily and hence perish. 

Grazing is the major land use. Densities above 26 birds per square 
mile are found primarily in open forested sections which have resulted 
from past grazing. The present range consists principally of koa 
forest interspersed with open grassy meadows or deeper ravines where 
ferns predominate. Where grazing has been curtailed, more herba- 
ceous species occur. Here the Green Pheasant thrives. 

Uniform expanses of grass resulting from heavy grazing and heavier- 
forested sections without interspersion of food or cover necessary for 
pheasants support densities of less than 26 birds per square mile. 
Ring-necked and hybrid pheasants are more common than Green 
Pheasants in these latter cover types. 

The diet in this zone consists of 60 per cent browse, 5 per cent 
animal matter, 25 per cent seeds, and 10 per cent fruits, indicating the 
relative availability of each food type. 

Zone E,.—Vegetation zone E, ranks among the better zones for 
pheasants, and here both Ring-necked and Green pheasants do well. 

Grazing is the major use of the land though some small sections are 
capable of supporting corn. Densities above 51 birds per square mile 
occur near Waikii, Hawaii, for the same reasons discussed under 
zone C>. 

Densities of less than 26 birds per square mile occur on Hawaii 
where the range is broken by numerous recent lava flows. Food 
species are sparser and cover denser here than in the best parts of the 
range in this zone. Near Humuula, Hawaii, overgrazing by domestic 
sheep and the accompanying soil erosion create only poor range for 
pheasants. 

Densities between 26 and 50 birds per square mile prevail on Maui 
where the grassland is very open with little interspersion except for 
scattered Eucalyptus groves. In places, pamakani occurs in stands so 
dense as to provide habitat only along the peripheries. 
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Food studies made primarily in grassland regions indicate that 
browse constitutes 61 per cent of the diet, fruits 4 per cent, seeds 18 
per cent, and animal matter 17 per cent. The species eaten are com- 
mon in these sections, and food and moisture are not limiting factors 
here. However, in other regions of this zone variations in seasonal 
rainfall and lowered moisture retention by the shallow soils affect 
availability of browse species which, combined with a lack of other 
available moisture sources, may limit pheasant populations. 

Zone E,.—The poor quality of zone E, may be attributed to the pre- 
vailing arid conditions and on Hawaii to vast expanses of barren lava 
or shallow soils with little vegetation. While almost none of this zone 
is used for domestic cattle, feral sheep graze it heavily and compete 
with pheasants for food. 

Densities between 26 and 50 birds per square mile are found pri- 
marily on Maui where soil and moisture conditions are somewhat 
better and result in improved food and cover. The general scattered 
abundance of puakeawe provides good shrubby interspersion, but it 
tends to become too dense in spots. Heavy grazing by feral goats 
adversely influences cover in places. 

Zone E;.—No pheasants occur in this zone. Temperatures during 
the summer are too low to permit growth of seed-producing plants 
which pheasants require for food and cover and, during the winter, ice 
and snow accompany the below-freezing temperatures. 


SUMMARY 


1. The Ring-necked Pheasant was first brought to Hawaii about 
1865, but subsequent liberations were made on all islands. The Green 
or Versicolor Pheasant was liberated on all islands prior to 1900 but 
other plantings also occurred. Hybrid pheasants result from matings 
between Ring-necked and Green pheasants. All other species of 
pheasants introduced into Hawaii failed to survive. 

2. A description of the Hawaiian Islands includes a discussion of 
their location, origin, topography, size, elevation, climate, soils, land 
use, and vegetation. 

3. In Hawaii, Ring-necked Pheasants range: (1) from sea level to 
11,000 feet elevation; (2) from subtropical regions to those where 
freezing temperatures occur frequently; (3) where less than 10 inches 
of rain falls annually to places receiving 300 inches; (4) on recent soils 
(lava) to those soils with deep pockets of loam; (5) in forested and 
grassland regions, deserts, and other waste areas; (6) in pineapple 
fields, sugar cane lands, small truck-gardens and corn acreages; and 
(7) in all types of topographic conditions. Best populations are 
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found on soils of better fertility where the land use permits, in areas 
receiving between approximately 20 and 80 inches of rainfall annually, 
and in generally open cover interspersed with abundant forage species, 
and with some form of available moisture. 

4. The best range for Green Pheasants occurs between approxi- 
mately 4,000 and 7,000 feet elevation in vegetation zones D; and E, on 
the island of Hawaii. This area is primarily open Acacia Koa forest 
with interspersed grassy meadows containing mixed herbaceous 
growth. ‘The mean annual temperature is about 50° F., and maximum 
rainfall is 125 inches at lower elevations and 20 inches at higher 
altitudes. Soils are better than in other occupied areas and the surface 
is gently sloping. 

5. The Green Pheasant is decreasing in Hawaii through hybridiza- 
tion, and its restricted distribution and fewer numbers favor the Ring- 
necked Pheasant. 

6. A population of 70,000 pheasants was estimated in 1946-1947 for 
3,700 square miles of range on all the major Hawaiian Islands. Popu- 
lation densities varied from less than 10 to 100 birds per square mile. 
The most productive vegetation zones for pheasants are B, C2, Di, 
and E;. Zones C, and D; are moderately productive, and the poorest 
are A, D2, and Ex. No pheasants occur in zone Es. 

7. An analysis of foods of 191 pheasants showed 97 plant and 55 
animal foods. The relative amounts of fruit, browse, seeds, and ani- 
mal matter corresponded to availability in the various zones. The 
wide variety of foods that pheasants eat illustrates the adaptability of 
this bird to the different habitat conditions in Hawaii. Foods of 
chicks are the same as for adults, but chicks tend to take more 
animal matter. Grit was found in 80.2 per cent of the gizzards and in 
2.6 per cent of the crops. Feeding is casual during the morning but 
increases after mid-day, and most birds go to roost with full crops. 
The feeding range covers about a one-fourth mile radius. 

8. Where surface water is unavailable, pheasants subsist on occa- 
sional dew or mist, infrequent rains, succulent vegetation, fleshy 
fruits, and soft-bodied insects. There are many areas in Hawaii 
where the pheasant population is limited because of lack of water or 
moisture-providing foods. 

9. Pheasants roost both on the ground and in trees, but trees are 
preferred. 

10. External arthropod parasites consist of three species of mites, 
seven species of lice, and one species of hippoboscid fly. Helminth 
parasites include the eye worm, one species of ascarid worm, and two 
species each of cecal worms and gizzard worms. ‘The occurrence of 
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the respective parasites in pheasants is related to the intermediate 
hosts taken as food. 


11. The mongoose is probably the most important predator, while 
rats, feral cats, feral pigs, and fire ants are possible predators. 


12. Pheasant cocks are taken out-of-season for their plumage, and 
hens suffer from illegal kill during the open season on cocks. 


13. General crowing of the males begins in late January or early 
February. Laying starts early in March, and incubation takes place 
mostly during April and May. Hatching occurs from early May 
through June. There may be a revival of crowing in the fall but no 
breeding ensues. 

14. The sex ratio in nearly all the ranges of pheasants in Hawaii is 
approximately 100 males to 100 females. Exceptions occurred in 
two areas where due to managed hunting the sex ratio approximated 
50 males to 100 females. 


15. From 6 to 11 eggs occurred in 55 nests, but the average of 
young in 49 broods was 3.0. 


16. Each vegetation zone with its land uses is evaluated as pheasant 
range. 
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THE TURKEY VULTURE IN NEW ENGLAND AND 
EASTERN CANADA UP TO 1950 


BY AARON M. BAGG AND HENRY M. PARKER 


ForBusu (1927: 89) described the Eastern Turkey Vulture, Cathartes 
aura septentrionalis, as ‘‘occasional”’ in all the New England states 
except Vermont, where he called it “‘accidental.” 

During the past quarter-century, however, C. a. septentrionalis has 
been among a group of “‘southern”’ species moving northward in eastern 
North America. Griscom (1949: 133) remarked of this bird: ‘“Breed- 
ing range extended from northern New Jersey to the southwestern 
corner of Massachusetts.’’ In 1947 it was found nesting in Stony 
Creek, New Haven County, Connecticut. 

This penetration of New England by the Turkey Vulture as a 
breeding bird has been part of a general northward advance. While 
this study is confined to New England and eastern Canada, there is 
relevant evidence from areas lying to the west. For this evidence, 
we are grateful to Dr. A. A. Allen, James L. Baillie, and Dr. J. Van 
Tyne. Regarding northern New York, Dr. Allen wrote (1950: in 
litt.): ‘So far as I know, no one has yet found the actual nesting 
grounds in Centra! or Northwestern New York State; but there has 
been an ever-increasing number of summer records of the birds during 
the past twenty years, particularly around Bergen Swamp, southwest 
of Rochester and around Howland’s Island, and Montezuma Refuge 
at the north end of Cayuga Lake.” 

Describing the bird’s status in southern Ontario, Mr. Baillie wrote 
(1950: in litt.): ““The Turkey Vulture has been gradually extending its 
range northward in Ontario during the past few decades. Up to 1928, 
this bird, here at the northern edge of its range, was known to nest 
only in the Kenora (Lake of the Woods) region and in the southwestern 
counties of Essex, Kent, Lambton and Middlesex. In 1928, they 
were first found nesting in southern Bruce; in 1932, in Grey County; 
in 1938, Norfolk County; in 1943, the Bruce Peninsula and near 
Georgetown in Halton County; about 1945, in Elgin County; and in 
1946, near Forks of the Credit, in Peel County. There is evidence to 
suggest that they now nest in Manitoulin Island, in Simcoe County, 
and in the Niagara Peninsula, but actual breeding data from those 
areas have not been reported as yet.” 

In regard to the Turkey Vulture’s status in Michigan, Dr. Van 
Tyne reported (1950: im lit.): “I personally have seen the species 
increase from a rare one (1920-25) to a common one in the Ann Arbor 
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region (1949). In the last 10 years I have seen the Turkey Vulture 
change from very rare to fairly common in the Crawford-Oscoda 
coynty region, 200 miles north of Ann Arbor.” 

In connection with the recent range-extension of C. a. septentrionalis 
in eastern North America, it appears that the western race had pre- 
viously decreased in Montana, Minnesota, and southwestern Sas- 
katchewan. This has been mentioned by Cameron (1907: 259), 
Saunders (1911: 35), Roberts (1932: 295), and Potter (1930: 148). 

The northeastern manifestation of the Turkey Vulture’s range- 
extension, up to the southwestern boundaries of New England, ran 
chronologically somewhat as follows: 

Stone (1908: 156) described the species as ranging north in New 
Jersey, in summer, more or less regularly to Sandy Hook, Plainfield, 
Lebanon, and Princeton. Griscom (1923: 179), reporting a change in 
its New Jersey distribution since Stone’s 1908 statement, described 
the species as ‘“‘a common summer resident in western and northwestern 
New Jersey right up to the New York State line, especially along the 
Kittatinny Ridge. . . . [where] it undoubtedly breeds.” 

On June 8, 1925, the first reported nest of a Turkey Vulture in New 
York State was found at Lewisboro, Westchester County (Howes, 
1926). The second nest was found on May 28, 1927, in Tonawanda 
Swamp, near West Barre, Orleans County (Smith, 1927: 151). 

Sutton (1928: 501-503) reported that this species had ‘‘extended its 
range northward noticeably in the central mountain district” of 
Pennsylvania in 1928. Observing that deer had become so abundant 
in certain parts of that state as to suffer heavy mortality from under- 
nourishment or disease, Sutton suggested that the Turkey Vulture 
had extended its breeding range into those areas ‘‘chiefly as a result, 
it would seem, of the presence of a dependable food supply.” 

In commenting on the common spring occurrence, and probable 
breeding, of Turkey Vultures near Lake Mohonk, Ulster County, 
N. Y., Smiley and Smiley (1931: 121) remarked: ‘‘This is one of the 
many instances of the northward extension of range of the Turkey 
Vulture since the [1910] publication of Eaton’s ‘Birds of New York’.” 

Pangburn (1929: 385-386) suggested that this bird might be “‘ex- 
tending its range east of the Hudson [River].’"" Ogburn (1938: 521- 
522) reported ‘‘the phenomenal increase of Turkey Vultures in. . . 
[Westchester] county during the last decade,” particularly during 
May and September, observing that ‘“‘the object of this spectacular 
annual migration is a provoking mystery.” 

Griscom (1933: 90) said: ““The Turkey Vulture is a regular summer 
resident in the high hills of Putnam County [N. Y.] and occurs annually 
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around Mt. Beacon, so it might be found nesting in Dutchess County 
[N. Y.]. It wanders northward with some regularity into the south 
central portions of [Dutchess County] . . . further north it decreases 
rapidly and becomes merely a straggler.” E. T. Townsend, Senior 


ATLANTIC 


OCEAN 


Ficurg 1.—Records of Turkey Vultures in Northeastern United States. 


Game Warden of Westchester County, reported (1949: in itt.) that, 
probably in 1946, ‘‘a reliable observer noted 63 Turkey Vultures in one 
day during a drive in Dutchess County.” 

More recently Cruickshank (1942: 127) has summarized this bird’s 
status in the southwestern approaches to New England: “The picture 
in New Jersey remains virtually the same today [as in Griscom’s 1923 
statement] but now the bird has extended its range even beyond the 
Kittatinny Ridge, up into the lower Catskills and across northern 
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Rockland County and through Putnam and Dutchess Counties to 
western Connecticut and extreme northern Westchester County. 
Each year it becomes more common throughout this extension of its 
range, and it now undoubtedly breeds regularly in the highlands of 
Rockland, Putnam and Westchester Counties.” 

We have no explanation for this northward extension of the Turkey 
Vulture’s range during the second quarter of this century. But, as 
far as the northeastern states are concerned, several factors, acting in 
combination, may be responsible. The following might be mentioned: 

1. The fact that the climate in the Northeast has grown warmer 
during the past several decades. 

2. The great increase in the deer population in the Northeast, 
particularly since 1920. This correlation has been suggested by 
Sutton (Joc. cit.) and Peterson (1948: 73). Van Tyne (1950: in litt.), 
however, points out that this factor can not be the “single explanation” 
for the bird’s increase in Michigan. 

3. The fact that the increased regularity of this species in southern 
New England has coincided with the increased mortality of animal 
life on the highways suggests the possibility that Turkey Vultures 
have availed themselves of this potential food supply in the Northeast, 
as they are reported to have done elsewhere by Jones (1935: 444-445), 
Lewis (1936: 76), Spiker (1936: 76-77), and Rapp (1943: 95). In 
fact, Sprunt (1937: 383-384) remarked: ‘“Throughout much of the 
South, the feeding of vultures in highways has greatly increased, due 
to the numbers of small mammals, birds and reptiles which are killed 
by passing cars. Indeed, this has been advanced by some observers 
as a reason for the Black Vulture (Coragyps atratus atratus) extending 
its range northward in recent years.” We have found no reports of 
the phenomenon in New England, however, and we must consider this 
factor merely an incidental one in the area under discussion. 

4. The possibility that we have here a vigorous species which is not 
unduly persecuted but which, nevertheless, is forced by the spread of 
civilization to occupy more of its potentially usable breeding range. 
Miller (1942: 213) called the Turkey Vulture ‘‘a species of great vigor 
and versatility.” 

5. Trotter (1909: 230-231) considered ‘‘the Carolinian birds [to be] 
the laggards . . . in a general tendency of various species of birds to 
spread gradually northward into a region of new environing conditions 
which has been opened to them since the Glacial Period.’’ He then 
continued: ‘‘Some of the Carolinian species, as the Cardinal, the 
Carolina Wren, the Tufted Titmouse, and the Turkey Buzzard show 
but a slight tendency to recede from their breeding range during the 
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winter, owing, no doubt, to the less northerly position which they have 
attained.” The prophecy implied in this statement becomes inter- 
esting when we consider the Turkey Vulture’s range-extension since 
1909. 

Whatever the reason may be for this range-extension, a result has 
been that this bird has occurred far more frequently during the past 
20 years in certain parts of southern New England than it did in 
Forbush’s time. Consequently, it seems fitting to review the history 
of C. a. septentrionalis, up to 1950, in New England and those sections 
of eastern Canada lying north and northeast of New England. 


The authors would acknowledge most gratefully the very generous assistance 
given them in several ways by various persons. Certain records were made available 
by the following: Roland C. Clement and Douglas L. Kraus, Rhode Island; Leslie 
Campbell, Quabbin Reservoir Area, Mass.; David Wetherbee, Worcester County, 
Mass.; Lucretius Ross and Wendell P. Smith, Vermont; Raymond Cayouette, Ian 
MacLaren, Rev. Rene Tanguay, and L. MclI. Terrill, Quebec Province; W. A. 
Squires, New Brunswick; Robie W. Tufts, Nova Scotia. Regional accounts for 
parts of southwestern New England have been provided by Dr. Stanley C. Ball, 
E. Alexander Bergstrom, Leonard J. Bradley, Gordon Heck, Helen Hunt, Mrs. 
Harry Long, Aretas A. Saunders, and E. V. Stoddard, for Connecticut, and by G. 
Bartlett Hendricks for Berkshire County, Mass. Information from publications not 
available to the authors was supplied by Eugene Eisenmann, William A. Lunk, 
Douglas S. Miller, and Oliver S. Owen. Certain facis regarding the western race of 
the Turkey Vulture were obtained from Dean Amadon and James L. Peters. Various 
other data were made available by Sherman Bleakney, James Bond, Allan Cruick- 
shank, R. G. Kuerzi, and Dr. Harrison F. Lewis. Finally, James L. Baillie and 
Ludlow Griscom offered valuable criticism of the manuscript. To each one goes the 
authors’ sincere gratitude. 


Here we would digress to remark that since 1930 the Turkey Vulture 
has occurred so regularly in certain parts of western Connecticut and 
extreme southwestern Massachusetts that the available published 
records do not indicate accurately its true status in those areas. Ac- 
cordingly, the authors arbitrarily have set off this section of New 
England by means of a line passing through Great Barrington, Mass., 
and New Haven, Conn. Neither the tables nor the map will present 
records for the area lying west of this line. Rather, the status of the 
bird in that region will be summarized in the text. 


CONNECTICUT 


As late as 1927, in reporting a bird shot at East River (New Haven 
County) on May 25 of that year, Townshend (1927: 419) remarked: 
“The occurrence of the Turkey Vulture in Connecticut is of sufficient 
rarety [sic] to make it worth while recording .. .” According to 
Townshend's text, the 1927 bird constituted the 19th record for Con- 
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necticut, the first of these having been obtained at New Haven in 
1853. For details of early Connecticut records, see Sage, Bishop 
and Bliss (1913: 73-74). 

Porter (1922: 275), reporting a Turkey Vulture seen in Stamford, 
Fairfield County, April 24, 1921, said: ‘“This is the first one of these 
birds I have ever seen in Connecticut, and the number reported for 
Connecticut is so few that it seems worth while to add this to the list.” 

Mathers (1931: 257-259), however, recorded the finding, on July 28, 
1930, of two young Turkey Vultures (‘‘their bodies still covered with 
white down’’) on a hillside ledge at Lake Candlewood, Conn., some 
20-25 miles north of the 1925 Lewisboro, N. Y., breeding location. 
The presumed nesting-site was on the east side of Lake Candlewood; 
according to Kuerzi and Kuerzi (1934: 6) it was in Fairfield County. 

Describing this bird’s recent status in one part of Fairfield County, 
Heck (1948: in litt.) said: ‘‘During the 10 years that I have summered 
in Wilton, the Turkey Vulture has definitely increased in numbers. 
I had always seen them quite regularly during the migration months, 
but for the past 2 or 3 years they have become more and more common 
during the summer months, often in pairs. I know of no nesting sites 
in Wilton or in other parts of Fairfield County.” 

Bradley (1949: in litt.) also wrote of the region around Wilton: 
“There are rumors of vultures nesting in Redding. Some years ago, 
Mr. Novack, of the Fairfield Bird Sanctuary, was presented with a 
young bird, from that general area.” 

Writing from Fairfield, Saunders (1947: in litt.) observed: “Actually, 
I haveri’t noted any increase in the Turkey Vulture here . . . I be- 
lieve [that the bird] likes hilly country some miles back from the coast, 
and I don’t get to such places often.” However, Mrs. Long (1950: in 
litt.) reported that in the summers of 1948 and 1949 these birds ap- 
peared quite regularly in the vicinity of Westport, Fairfield County, 
and ‘“‘two have been around all winter [1949-1950] at the Easton town 
dump, where Mr. Novack saw 13 in December, 1947.” 

In 1934, Kuerzi and Kuerzi (1934: 6) called the species an ‘‘occa- 
sional visitant” in western Litchfield County. By 1940 it had become 
a regular, though not common, visitor in the vicinity of Sharon, West 
Cornwall, and Lime Rock (3agg: personal observations). More 
recently, Hunt (1948: in litt.) has written of ‘the region around Wash- 
ington, Litchfield County: ‘‘For the past 4 or 5 years I have seen them 
in summer around my place in small groups of 3 to 6 at a time. A 
neighbor says he has seen as many as 9 at once near Sheep Rock, and 
they are there throughout the nesting season each year.” 
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In reporting a Turkey Vulture seen in West Haven, New Haven 
County, on May 7, 1913, Bishop (1921: 585) remarked: ‘“This is the 
only Turkey Vulture I have seen in Connecticut.” Ball (1948: in 
litt.) has written as follows concerning the New Haven region: “‘Curi- 
ously enough most of our records of turkey vultures have come from 
east of New Haven—many of them from near the Connecticut River 
between Saybrook and Middletown and from the shore towns, es- 
pecially Guilford. The trap rock ridge extending north from West 
Rock, New Haven, seems to be a favorite avenue [of spring migration]. 
I have seen from 4 to 8 [there] on several occasions during March and 
April since 1942 . . . I have no certain nesting records, but feel sure 
the species does so in Connecticut.” 

Bergstrom (1949: im litt.) quoted a personal communication from 
Dr. Locke MacKenzie concerning this bird in the Guilford region as 
follows: ‘‘We have seen the bird during every month of the year, first 
on March 26, 1940. It became, in our area, increasingly common 
until 1946 and 1947, since when it has seemed to decrease in regularity 
and abundance. It was not unusual to see 6 to 8 in the air at one time 
in North Guilford during the summers of 1946 and 1947. On July 19, 
1947, a nest with 2 young was found in a buttonwood tree in Stony 
Creek by William Seifert. He showed us the tree and the nest later 
on. That same summer he told me that several pairs were nesting in 
a hemlock grove well back in the woods at North Guilford, although I 
was never able to visit the area.” 

Merriam (1877: 91-92) cited reports by Linsley (1843) and Purdie 
(1873) concerning reputed early occurrences of the Turkey Vulture in 
areas of south-central Connecticut where the species recently has ap- 
peared with regularity. We do not consider these early reports 
sufficiently valid, however, to warrant our developing any hypotheses 
which they may suggest. 

Stoddard (1948: in litt.) wrote that the Turkey Vulture is now a 
regular summer visitant in the area about the mouth of the Connecti- 
cut River. ‘Prior to 1941, when I first saw one on the southern 
border of East Haddam-Salem (May 25), I had no record of the 
species in southeast Connecticut. This summer (1948) seven were 
reported from Killingworth feeding from a dead calf. ‘More than a 
dozen during day’ reported several times.” 

Table 1 has been assembled from records found in Merriam (1877), 
Brockway (1898), Sage, Bishop’ and Bliss (1913), Saunders (1918), 
Townshend (1927), Bagg and Eliot (1937), the Massachusetts Audu- 
bon Society’s ‘Bulletin of New England Bird Life’ and ‘Records of 
New England Birds,’ and personal records of Dr. Stanley C. Ball and 
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Douglas L. Kraus. As Palmer (1949: 17) has remarked, data such as 
those obtained from ‘Records of New England Birds’ fall under the 
category of processed literature. Nevertheless, we feel that such 
material is sufficiently accurate to warrant its use. It should be 


TABLE 1 
Summary oF REcoRDS OF THE TURKEY VULTURE IN CONNECTICUT 


| | Toraus 


| we tee 


tl lel | October 


emphasized again that the records represented in this table are ex- 
clusively from that part of the state lying east of the arbitrary line 
passing through Great Barrington, Mass., and New Haven, Conn. 


Summary for Connecticut 

1. During the past 20 years the Turkey Vulture has become a 
regular, but not common, migrant and summer resident in certain 
parts of western and southern Connecticut. In 1949-1950 the species 
wintered in Fairfield County. 

2. There is only one definite breeding record for the state—New 
Haven County, 1947. It is probable, however, that the bird has 
nested in Fairfield, and possibly in Litchfield and Middlesex counties. 

3. There are Connecticut records for every month in the year. 

4. Through 1949 there were no records for the two northeastern 
counties, Tolland and Windham. A possible factor here may have 
been the lack of observers in that area. On July 1, 1950, Wendell 
Taber and Allen Morgan saw a Turkey Vulture in North Woodstock, 
Windham County (Taber, 1950: in litt.). To the best of our knowl- 
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edge, this was the first record from the triangular area formed by lines 
connecting Hartford, Conn., Worcester, Mass., and Providence, R. I. 

5. Records for New Lendon County should be considered in con- 
nection with those for adjacent Washington County, R. I. 


RHODE ISLAND 


The following table, which contains all records which we have found 
for the state, has been compiled from material appearing in Howe and 
Sturtevant (1899), Hathaway (1913), Forbush (1927), Birckhead 


TABLE 2 
Summary or RECORDs OF THE TURKEY VULTURE IN RHODE ISLAND 
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(1941), ‘Bulletin of New England Bird Life,’ ‘Records of New England 
Birds,’ and the personal records of Roland Clement and Douglas 
Kraus, both of whom have been extremely active in the field over a 
period of years, keeping detailed records of Rhode Island birds. 


Summary for Rhode Island 

1. Of the 46 individuals represented in the table, 39 (85 per cent) 
were reported during the period of 1930-1949. 

2. All records are from the two southern, coastal counties, Washing- 
ton and Newport. There are three records for Block Island. The 
recordless northern part of the state is adjacent to wears d blank 
areas in Connecticut and Massachusetts. 

3. The bird remains an occasional visitant in Rhodé Island. 
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MASSACHUSETTS 


Faxon and Hoffmann (1900: 138) had only one record for the Turkey 
Vulture in Berkshire County—one shot in Williamstown, January 9, 
1891. Describing the bird’s recent status in this westernmost 
county of Massachusetts, Hendricks (1948: in litt.) remarked: ‘“The 
first regular reports of the Turkey Vulture in the Mt. Everett region 
{extreme southwestern Massachusetts] began to appear in 1938, and 
since then they have been seen yearly, with as many as seven observed 
at one time. I would call the Turkey Vulture a regular summer 
visitor in the Mt. Everett region, and rare and irregular in other parts 
of Berkshire County. There are plenty of records from April to 
mid-July, but not so many after that, and no late autumn observa- 
tions. This may be largely due, however, to lack of field trips in the 
southwestern corner of the state during that period. So far, we have 
no positive record of the species breeding here.’’ However, we believe 
that the bird has nested in the vicinity of Mt. Everett. Griscom 
(1949: 133) evidently shared this belief. 


In writing of a Turkey Vulture seen near Ludlow, Mass., on Sep- 
tember 17, 1932, Eliot (1933: 212-213) remarked: “‘It seems, this is 
the second record for the Connecticut Valley in Massachusetts—the 
first being a specimen . . . that was shot at Becket (40 miles farther 
west) on June 8, 1905.”" Beginning in 1937, however, at least one 
Turkey Vulture per year has been reported as seen at, or within ten 
miles of, Mt. Tom, in the Connecticut Valley. The great majority of 
these reports which extend from March through November—with the 
exception of July—involve single birds; on a few occasions two birds 
have been seen, and on April 24, 1949, three were observed at Mt. Tom. 
Over half of the reports concern birds seen at Mt. Tom in April, when 
observers gather there to watch hawk-flights. These latter migra- 
tions, indeed, may draw the vultures to the Mt. Tom area. Only 
occasionally, however, has the bird appeared near Mt. Tom during the 
fall hawk-flights; Bagg and Eliot (1937: 112) included the reports of 
seven Turkey Vultures seen by reliable observers on September 18 
and 28, 1933, in Amherst and over the Mt. Holyoke Range. In the 
vicinity of Mt. Tom the earliest record is for a bird seen in Westhamp- 
ton on March 15, 1947; the latest is one observed in Amherst, No- 
vember 11, 1949. 


Bagg and Eliot (1937: 112) reported a Turkey Vulture seen in 
Hardwick, June 18, 1933. According to ‘Bulletin of New England 
Bird Life,’ an immature was shot in the same township, September 14, 
1944. Another bird was seen there July 17, 1946. Then, in 1948, 
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according to records kept by Leslie Campbell, of Ware, the species 
began to appear more frequently in Hardwick and other nearby 
sections of what had become the great Quabbin Reservoir area. In 
1949, Mr. Campbell listed the species on ten different occasions 
between April 26 and September 13, with a high count of five on May 
4. Inconclusive as these records are, their recent increase suggests 
that Turkey Vultures may have nested in the Quabbin Reservoir 
region or used it as a summering ground for non-breeding birds. 


In eastern Massachusetts, particularly along the coast, Turkey 
Vultures have appeared occasionally for years, but with greater 
regularity recently. Outside of southern Berkshire County, the Mt. 
Tom region, and the Quabbin Reservoir area, the bird remains occa- 
sional, but on the increase. 

The following table has been compiled from material found in these 
references: Mason (1889), Brewster (1890 and 1906a), Miller (1892), 
White (1894), Mackay (1899), Faxon and Hoffmann (1900), Howe 
and Allen (1901), Morris (1905), Townsend (1905), Allen (1914), 
Noble (1914), Farley (1919), Eldredge (1930), Eliot (1933 and 1941), 
Bagg and Eliot (1937), ‘Mass. Aud. Soc. Bulletin’ (1941 and 1944), 
Griscom and Folger (1948), Griscom (1949), ‘Bulletin of New England 
Bird Life,’ ‘Records of New England Birds,’ and the personal records 
of Leslie Campbell and David Wetherbee. It should be emphasized 
that mo records are included from the Mt. Everett region, in the 
extreme southwestern corner of the state, where (as explained above) 
the available records do not adequately portray the bird’s true status. 


Summary for Massachusetts 


1. Since 1930 the Turkey Vulture has become, on a very small 
scale, a regular summer resident in southern Berkshire County, a 
regular spring migrant near Mt. Tom, and (in recent years) a possible 
summer resident in the vicinity of Quabbin Reservoir. 

2. Omitting records for the three localities just mentioned, the 
species was reported in the rest of the state about six times per year 
during the period of 1940-1949. 

3. While the bird has been reported in every month except Decem- 
ber, there is a heavy preponderance of spring records, April and May 
together accounting for 51 per cent. According to Forbush (1927: 
89), ‘one bird remained on Marthas Vineyard most of one winter.” 

4. The bird has occurred in every county in the state. There are, 
however, apparently no records for southern Worcester County or for 
northern Bristol. ‘These regions are adjacent to similarly blank areas 
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TABLE 3 
Summary or REcoRDs OF THE TURKEY VULTURE IN MASSACHUSETTS 
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in northeastern Connecticut and northern Rhode Island. Here again, 
absence of records may reflect lack of coverage. 


VERMONT 


According to Wendell Smith (1947: in litt.), Cutting (1884) said of 
the Turkey Vulture in Vermont: ‘Not often seen, but I have known of 
one capture.” No further details are given by Cutting, and one 
might consider the reference as having a possible relation to the report, 
given by Forbush (1927: 89), of a bird taken prior to 1875 in ‘“‘Eutaw.”’ 
On the basis of a report in ‘Forest and Stream’ (vol. 4: 5, 1875) Stearns 
(1894: 137) gave this “‘record” as follows: ‘“‘One was shot where Eutaw, 
Greene County, Vt., now stands.” According to H. H. Chadwick, 
however, there is nothing like ‘““Eutaw” in a fairly complete list of 
place-names compiled by the Vermont Development Commission. 
Moreover, Vermont has no “Greene County.” But there is a ‘“Eu- 
taw” in “Greene County,” Alabama. Accordingly, there seems to be 
no definite record for this species in Vermont prior to the following 
items: June 22, 1926, Woodstock, 1 taken (Forbush, 1927: 89); April 
24, 1938, Gaysville Mt., 1 seen (‘Bull. New Eng. Bird Life’); ca. Sept. 
1, 1939, near Springfield, 1 seen (fide Smith); Aug. 19, 1940, Jackson- 
ville, 1 seen (Eliot, 1941: 403). 
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Summary for Vermont 


1. While there is less field-work done in Vermont than in many 
other parts of New England, the above probably represents a fairly 
accurate picture of the species’ status in the state. 

2. Accordingly, there would appear to be no reason for changing 
Forbush’s estimate that the Turkey Vulture is accidental in Vermont. 


NEw HAMPSHIRE 

The Turkey Vulture records for the state are as follows: April 6 or 7, 
1882, Hampton Falls, 1 taken (Cory, 1882: 184); spring, 1887, North 
Weare, 1 taken (Forbush, 1927: 89); May 15, 1898, Hampton Falls, 1 
seen (Forbush, 1927: 89); April 30, 1928, Jaffrey, 1 taken (Shelley, 
1928: 503); Aug. 10, 1940, Squam Lake, 1 seen (Eliot, 1941: 403); 
April 9, 1941, Harrisville, 1 seen (‘Bull. New Eng. Bird Life’); April 13, 
1947, New Hampton, 1 taken (‘Rec. New Eng. Birds’); Oct. 12, 1948, 
New Hampton, 2 seen (‘Rec. New Eng. Birds’). 


Summary for New Hampshire 

1. Of the eight records, six are for spring months; half of them were 
obtained during the 1940s. 

2. The status of this bird remains as occasional in New Hampshire. 

3. While the data for Vermont and New Hampshire are extremely 
limited, they are consistent with the over-all impression that Turkey 
Vultures tend to avoid the Catskill-Adirondack-Green-White moun- 
tains system. 

MAINE 

Norton (1911: 263-264) revised the Turkey Vulture records for 
Maine, as he believed they should stand, up to that time. Recently, 
Palmer (1949: 132) brought the list up to date. The records accepted 
by him are as follows—see Palmer (Joc. cit.) for references: prior to 
1862, Calais region, 1 taken; ca. Nov. 1, 1874, Standish, 1 taken, 2 
seen; ca. Dec. 31, 1876, Buxton, 1 taken; March 15, 1883, Denmark, 1 
taken; prior to April, 1897, near Bangor, 1 seen; dates unknown, 
localities unknown, 2 caught in bear traps; Aug. 5, 1904, Scarborough, 
1 seen; Aug. 27, 1910, Cape Elizabeth, 1 taken; ca. Aug. 1, 1916, near 
Bingham, 1 taken; ca. 1931, Bar Harbor, 1 seen (disabled?); July 3, 
1940, Jackman, | captured alive; Aug., 1940, near Bangor, 2 seen; 
April 14, 1944, Gorham, 1 seen. : 

Since Palmer’s list was published, the following reports have been 
published by Cruickshank (1950: 8), all possibly referring to the same 
bird: June 26, 1949, Pemaquid Pond, 1 seen; early July, 1949, near 
Bath, 1 seen; early July, 1949, near Friendship, 1 seen. 
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Summary for Maine 

1. While Maine records exceed the combined total for Vermont and 
New Hampshire, the bird’s status in Maine is, as Palmer observed, 
“rare visitant, March 15 to late December, chiefly in coastal counties.”’ 

2. The July and August records suggest summer wandering—cf. 
Cruickshank (1942: 127). 

3. There is a slight increase in the number of records during the 
1940s. 

EASTERN CANADA 

The following records obviously represent extreme marginal-fringe 
wanderings. They are included, however, not only to show the extent 
to which Turkey Vultures have drifted northward beyond New Eng- 
land, but also because such records are gathered together here probably 
for the first time. 

QUEBEC PROVINCE 

Johnson (1945: 46) discussed some of the following records for the 
province. The remainder have been provided through the kindness of 
Raymond Cayouette, Ian MacLaren, Rev. Rene Tanguay, and L. 
MclI. Terrill. Labrador records appear under a separate heading 
below. Counties are given in parentheses: Aug. 27, 1893, Pointe des 
Monts (Saguenay), 1 caught in bear trap (Comeau, 1909: 434); July 
31, 1917, Hatley (Stanstead), 1 seen (Mousley, 1918: 84); 1938 or 
before, Nicolet (Nicolet), 1 seen (fide Tanguay, ‘Ann. Rept. Provan- 
cher Soc. Nat. Hist.,’ 1938); June 4, 1938, St. Michel des Saints 
(Berthier), 1 found dead (in ‘Rept. Prov. Quebec Soc. Prot. Birds,’ 
1938-1939: 9); ca. Aug., 1942, near Wright (Gatineau), 1 taken 
(Johnson, 1945: 46); April 2, 1949, Barrington (Huntingdon), 1 seen 
(MacLaren, in litt.). 


Summary for Quebec 

1. As Cayouette observed (in litt.), the Turkey Vulture is ‘‘a rare 
sight and purely accidental’’ in Quebec. 

2. It will be noted that the Wright specimen, taken some 50 miles 
north of Ottawa, almost surely entered Quebec by way of Ontario. 
The question arises as to how many of the other birds reached Quebec 
via the Great Lakes and the St. Lawrence Valley. 

3. As in Maine, the July and August records suggest summer 
wandering. 

NEw BRUNSWICK 

The authors are indebted to W. A. Squires, of the New Brunswick 
Museum, St. John, for furnishing them with the following 12 records 
of Turkey Vultures for the province: April, 1875, Grand Manan, 3 
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seen, of which 1 shot (Stearns, 1894: 137); 1879, Grand Manan, 1 taken 
(S. L. Boardman, 1903); ca. 1882, Kingston, now Rexton (Kent), 1 
taken (Cox, 1887: 210); Jan. 29, 1884, Neguac (Northumberland), 1 
taken (Cox, 1887: 208); Sept., 1886, Black Brook, now Loggieville 
(Northumberland), 1 found in net (Cox, 1887: 209); March, 1898, 
Victoria County, 1 taken (Moore, 1900: 177); spring, 1898, Keswick 
(York), 1 seen (Moore, 1900: 177) ante 1900, Grand Manan, 1 taken 
(Pettingill, 1939: 329); fall, 1900, Inner Wood Island, Grand Manan, 
1 taken (Pettingill, 1939: 329); May 3, 1924, Scotch Lake (York), 4 
seen (Peters, 1941: 129); June 16, 1940, Allandale (York), 1 taken 
(Peters, 1941: 129); July 24, 1946, Hampton (Kings), 1 seen (Squires, 
in litt.). 


Summary for New Brunswick 

1. Of the 12 records, 9 involve birds captured. 

2. Rather interestingly, there are two spring sight records involving 
more than single birds: April, 1875, and May 3, 1924. 

3. The bird’s status in this province is rare visitant, mainly coast- 
ally or along the St. John River. 


Nova SCOTIA 


The following nine records for the province are provided through 
the generosity of Robie W. Tufts, who took them from his permanent 
records. Previously, Douglas S. Miller had found some of them for 
the authors in the files of the ‘Canadian Field-Naturalist’: fall, 1892, 
Clark’s Harbor, Cape Sable Island, 1 taken (Tufts, 1927: 65); 1896, 
Seal Island (Yarmouth), 1 taken (fide Tufts); ca. 1899, Middleboro 
(Cumberland), 1 taken (Tufts, 1927: 65); Nov. 10, 1909, Kemptville 
(Yarmouth), 1 taken (fide Tufts); Nov. 8, 1913, near Sydney (Cape 
Breton), 1 imm. taken (Tufts, 1927: 65); Nov. 25, 1919, Westchester 
(Cumberland), 1 trapped (fide Tufts); Jan. 1, 1926, Upper Canard 
(Kings), 1 imm. taken [According to Tufts, a second bird, seen at the 
time, was not shot] (Tufts, 1927: 65); Feb. 2, 1946, Cook’s Cove 
(Guysboro), 1 taken (fide Tufts); Oct. 12, 1946, Bucklaw (Inverness), 
1 seen (Goodwill, 1948: 41). 


Summary for Nova Scotia 

1. Of the nine records, all but one involve birds taken. 

2. The emphasis upon fall and winter is apparent. This fact sug- 
gests the possibility that these birds drifted into Nova Scotia from 
New Brunswick in early fall, and subsequently failed to escape south- 
westward from the peninsula. About April 10, 1950, however, a 
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Turkey Vulture was picked up exhausted at East Port Medway, 
Queen’s County, as reported by Griscom (1950: 192). 

3. The coastal nature of the records is apparent. 

4. The bird is a rare visitant, mainly in fall and winter, in the 
coastal areas of the province. 


Prince Epwarp IsLAND 
No records found. 
NEWFOUNDLAND 

We find one record for Newfoundland: fall, 1905, Renews, 1 taken 
(Brewster, 1906b: 221). Brewster cited reports indicating that the 
bird was shot ‘‘a few weeks before’’ Nov. 23, 1905, ‘‘near Renews, not 
far from the whale factory at Aquaforte.”” Renews is about 20 miles 
from Cape Race. 

LABRADOR 


The two records which we have found are: Nov. 10, 1906, West St. 
Modest, 1 caught in fox trap (Townsend and Allen, 1907: 364); early 
summer, 1941, Nain, 1 taken (Sutton, 1942: 304-305). 

According to Dr. Harrison F. Lewis, West St. Modest is on the 
Strait of Belle Isle. Nain is in Lat. 56° 40’ North, considerably 
farther north than Moose Factory, James Bay, where a Turkey 
Vulture was taken in June, 1898 (Fleming, 1903: 66). The Nain 
specimen, which thus constitutes the most northerly record for the 
species for eastern North America, is in the Louis Agassiz Fuertes 
Memorial Bird Collection, Cornell University. 


SUMMARY 


This paper reviews the occurrence of Cathartes aura septentrionalis 
in New England and eastern Canada, through 1949, as follows: 

1. The bird’s history in southwestern Connecticut and south- 
western Massachusetts is described in the text. 

2. All records for the remainder of Connecticut and Massachusetts, 
as well as for Rhode Island, are arranged in tabular form to show 
monthly and annual occurrence. 

3. All records are listed for northern New England and eastern 
Canada (east of Ontario). 

From these data, the following generalizations may be drawn: 

1. For years, vagrant Turkey Vultures occasionally wandered 
northward into New England and the Maritime Provinces. 

2. Reflecting the general northward advance which became evident 
in the 1920s, Turkey Vultures began to appear far more regularly in 
parts of Connecticut and Massachusetts in the 1930s and 1940s. 
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3. In 1947 the bird was found nesting in New Haven County, Conn., 
and it probably has nested in Fairfield and Litchfield counties, Conn., 
and in southern Berkshire County, Mass. 

4. The bird appears to enter southern New England along two main 
channels: (1) coastally; and (2) northeastward across western Con- 
necticut and Massachusetts. 

5. North of Massachusetts, the Turkey Vulture remains a rare or 
occasional visitant, occurring more frequently in Maine, New Bruns- 
wick, and Nova Scotia than it does in Vermont and Quebec. 


LITERATURE CITED 

ALLEN, F.H. 1914. Another Massachusetts record for the Turkey Vulture. Auk, 
31 (4): 536. 

Bacc, A. C., anp S. A. Exror. 1937. Birds of the Connecticut Valley in Massa- 
chusetts. (The Hampshire Bookshop, Northampton, Mass.), pp. 1-813. 

BrirckHEaD, H. 1941. Turkey Vulture in Rhode Island. Auk, 58 (1): 94. 

Bisnop, L. B. 1921. Notes from Connecticut. Auk, 38 (4): 582-589. 

BoarpMan, G. A. 1862. Catalogue of the birds found in the vicinity of Calais, 
Maine, and about the islands at the mouth of the Bay of Fundy. Proc. Boston. 
Soc. Nat. Hist., 9: 122-132. 

BoarpMAN, S.L. 1903. The naturalist of the Saint Croix. (C. H. Glass and Co., 
Bangor, Maine), pp. 1-351. 

Brewster, W. 1890. Recent occurrence of the Turkey Vulture in eastern Massa- 
chusetts. Auk, 7 (2): 204-205. 

Brewster, W. 1906a. The birds of the Cambridge region of Massachusetts. 
Mem. Nutt. Orn. Club. No. 4: 1-426. 

Brewster, W. 1906b. Occurrence of the Lapwing (Vanellus vanellus) and the 
Turkey Vulture (Cathartes aura) in Newfoundland. Auk, 23 (2): 221. 

Brockway, A. W. 1898. The Turkey Vulture in Connecticut. Auk, 15 (1): 53. 

Cameron, E. S. 1907. The birds of Custer and Dawson counties, Montana. 
Auk, 24 (3): 241-270. 

Comeau, N. A. 1909. Life and sport. (Priv. printed). 

Cory, C. B. 1882. The Turkey Buzzard in New Hampshire. Bull. Nutt. Orn. 
Club, 7 (3): 184. 

Cox, P. 1887. Rare birds of northeastern New Brunswick. Auk, 4 (3): 205-213. 

CruicksHANK, A. D. 1942. Birds around New York City. Amer. Mus. Nat. 
Hist. Handbook Series No. 13:1-489. 

CruicksHankK, A.D. 1950. Some notes from the Audubon Nature Camp—1949. 
Bull. Maine Aud. Soc., 6 (1): 8-9. 

Exprepcr, E.R. 1930. Turkey Vulture at Chatham, Mass. Auk, 47 (2): 250. 

Euror, S. A., Jr. 1933. Turkey Vulture at Ludlow, Mass. Auk, 50 (2): 212-213. 

Euror, S. A., Jk. 1941. Turkey Vulture in Vermont. Auk, 58 (3): 403. 

Fariey, J. A. 1919. Turkey Vulture at Plymouth, Mass. Auk, 36 (4): 567. 

Faxon, W., AND R. HorrMann. 1900. The birds of Berkshire County, Massa- 
chusetts. Col. Berks. Hist. and Sci. Soc., 3: 109-166. 

FLEMING, J. H. 1903. Turkey Vulture at Moose Factory, James Bay. Auk, 
20 (1): 66. 

Forsuss, E. H. 1927. Birds of Massachusetts and other New England States. 
Part 2. (Mass. Dept. Agr.), pp. 1-461. 


3 
= 
. 


332 Bacc Parker, Turkey Vulture in New England 


Goopwi, E. V. 1948. Turkey Vulture in Cape Breton Island, N. S. Can. 
Field-Nat., 62 (1): 41. 

Griscom, L. 1923. Birds of the New York City region. Amer. Mus. Nat. Hist. 
Handbook Series No. 9: 1-400. 

Griscom, L. 1933. The birds of Dutchess County, New York. Trans. Linn. Soc. 
N. Y., 3: 1-184. 

Griscom, L. 1949. The birds of Concord. (Harvard Univ. Press, Cambridge), 
pp. 1-340. 

Griscom, L. 1950. The changing seasons. Aud. Field Notes, 4 (3): 191-192. 

Griscom, L., anp E. V. Foucgr. 1948. Birds of Nantucket. (Harvard Univ. 
Press, Cambridge), pp. 1-156. 

HatHaway, H.S. 1913. Notes on the occurrence and nesting of certain birds in 
Rhode Island. Auk, 30 (4): 545-558. 

Hows, R.H., 1901. The birds of Massachusetts. (Cambridge, 
Publ. by Subscription), pp. 1-154. 

Howe, R. H., anpD E. SturRTEVANT. 1899. The birds of Rhode Island. (Publ. by 
Subscription), pp. 1-111. 

Howss, P.G. 1926. A Turkey Vulture’s nest in the state of New York. Bird- 
Lore, 28 (3): 175-180. 

Jounson, C. E. 1945. The Turkey Buzzard (Cathartes aura sepientrionalis Wied) 
in Quebec Province. Can. Field-Nat., 59 (1): 46. 

Jones, G.W. 1935. A note on the Turkey Vulture. Auk, 52 (4): 444—445. 

Kuerzi, J. F., ann R.G. Kugrzr. 1934. Notes on the summering birds of western 
Litchfield County. Proc. Linn. Soc. N. Y., 1931-1932: 43-44. 

Lewis, J.B. 1936. Turkey Vulture carrying food. Auk, 53 (1): 76. 

Mackay, G.H. 1899. The Turkey Vulture (Cathartes aura) in Somerville, Mass. 
Auk, 16 (2): 181. 

Mason, E.C. 1889. The Turkey Buzzard in Massachusetts. Auk, 6 (1): 70. 

Maruers, Mrs.A.G. 1931. Nesting Turkey Vultures in Connecticut. Bird-Lore, 
33 (4): 257-259. 

Merriam, C. H. 1877. A review of the birds of Connecticut. Trans. Conn. 
Acad., 4: 1-150. 

Mumuier, G.S. 1892. Two Cape Cod records. Auk, 9 (4): 396-397. 

Miner, L. 1942. Succession in the cathartine dynasty. Condor, 44: 212-213. 

Moore, W.H. 1900. New Brunswick notes. Auk, 17 (2): 177. 

Morris, R.O. 1905. The Turkey Vulture in western Mass. Auk, 22 (4): 413. 

Mousey, H. 1918. Uncommon birds at Hatley, Stanstead County, Quebec. 
Auk, 35 (1): 84-85. 

G. K. 1914. Turkey Vulture (C. a. septentrionalis) at Martha’s Vineyard. 
Auk, 31 (1): 101. 

Norton, A. H. 1911. A recent Turkey Vulture (Catharies aura septentrionalis) in 
Maine, and revision of earlier records. Auk, 28 (2): 263-264. 

Ocsurn, C. 1938. Black and Turkey vultures in Westchester County, New York. 
Auk, 55 (3): 521-522. 

PaLMER, R.S. 1949. Maine birds. Bull. Mus. Comp. Zool., 102: 1-656. 

Pancsurn, C. H. 1929. The Turkey Vulture in Westchester County, N. Y. 
Auk, 46(3): 385-386. 

Peters, H.S. 1941. The Turkey Vulture in New Brunswick. Can. Field-Nat., 
55: 129. 


| 
3 
j 
; 
i : 
} 
: 
j 
| 


Vaf* Bace AND Parker, Turkey Vulture in New England 333 


Prrerson, R.T. 1948. Birds over America. (Dodd, Mead and Co., New York), 
pp. 1-342. 

Pgrrincitt, O. S., Jr. 1939. The bird life of the Grand Manan archipelago. 
Proc. Nova Scotian Inst. Sci., 19: 293-372. 

Porter, L.H. 1922. Notes on Connecticut birds. Auk, 39 (2): 275. 

Porter, L. E. 1930. Bird-life changes in twenty-five years in southwestern 
Saskatchewan. Can. Field-Nat., 44 (6): 148. 

Rapp, W. F. 1943. Turkey Vulture feeding habits. Auk, 60 (1): 95. 

Roperts, T. S. 1932. The birds of Minnesota. (Univ. Minn. Press, Minn.), 
Vol. 1., pp. 1-691. 

Sacz, J. H., L. B. BisHop, anp W. P. Buss. 1913. The birds of Connecticut. 
(State of Connecticut Public Document, No. 47: 1-370. 

Saunpers, A. A. 1911. A preliminary list of the birds of Gallatin County, Mon- 
tana. Auk, 28 (1): 26-49. 

Saunpers, A. A. 1918. Some recent Connecticut bird notes. Auk, 35 (3): 340- 
344. 

SHELLEY, L. O. 1928. Turkey Vulture in New Hampshire. Auk, 45 (4): 503. 

Si.ey, D., Jr., anD A. K. Smitzy, Jr. 1931. The range of the Turkey Buzzard— 
a correction. Bird-Lore, 33 (2): 121. 

Smite, W.A. 1927. Turkey Vulture nesting in New York. Oologist, 44 (11): 151. 

Sprxer, C. J. 1936. Turkey Vultures possible victims of an automobile. Auk, 
53 (1): 76-77. 

Spront, A. 1937. Turkey Vultures killed by automobiles. Auk, 54 (3): 383-384. 

Srgarns, W.A. 1894. New England bird life. Part 2. Edited by Elliott Coues. 
(Lee and Shepard, Boston), pp. 1-409. 

Stone, W. 1908. The birds of New Jersey. Annual Report New Jersey State 
Mus., Part 2, pp. 1-347. 

Surron, G. M. 1928. Extension of the breeding range of the Turkey Vulture in 
Pennsylvania. Auk, 45 (4): 501-503. 

Surron, G. M. 1942. Turkey Vulture and Killdeer in Newfoundland Labrador. 
Auk, 59 (2): 304-305. 

Townsenp, C. W. 1905. The birds of Essex County, Massachusetts. Mem. 
Nutt. Orn. Club, No. 3: 1-352. 

TownsENnD, C. W., anpD G. M. ALLEN. 1907. Birds of Labrador. Proc. Boston 
Soc. Nat. Hist., 33 (7): 277-428. 

TownsHEND,H.H. 1927. Turkey Vulture in Connecticut. Auk, 44 (3): 419. 

Trotrer, S. 1909. The geological and geographical relations of the land-bird 
fauna of northeastern America. Auk, 26 (3): 221-233. 

Turts,R.W. 1927. Turkey Vulturesin Nova Scotia. Can. Field-Nat., 41 (4): 65. 

Wuits, F.B. 1894. Turkey Vulture in eastern Massachusetts. Auk, 11 (3): 250. 


72 Fairfield Ave., Holyoke, Mass., and Sunapee, N. H., August 15, 1950. 


ang 
ae 
| 
4 
be 


334 


THE ROADSIDE CENSUS AS A METHOD OF MEASURING 
BIRD POPULATIONS 


BY JOSEPH C. HOWELL 
INTRODUCTION 


Tue subject of the measurement of bird populations has been 
extensively treated by Kendeigh (1944). Kendeigh’s paper orients 
the roadside census in relation to other types of censuses. It has been 
used as a method of determining relative abundance and not absolute 
or true abundance. In relative abundance the number of birds 
reported is not the actual total number present in the area censused 
but an unknown proportion of the actual total, while in absolute or 
true abundance the number of birds reported is the total number of 
individuals present per unit of area (preferably given in terms of birds 
per 100 acres). 

The roadside census is an enumeration of the birds contacted along 
secondary roads, usually from a moving automobile. Nice (1921) 
used the roadside census to study Oklahoma bird populations in 1920. 
Since then it has been used by a number of other workers. It has been 
used to study many species of birds, but usually the individual species 
chosen have been the more conspicuous ones. Perhaps it has been 
most widely used to measure population fluctuations of the Ring- 
necked Pheasant (Fisher, Hiatt, and Bergeson, 1947). 

My objective in this study has been to measure population changes 
and trends in a large area. The area selected was Knox County, 
Tennessee. The population in an area of this size is too great to be 
more than sampled. It was the need for a method of securing large 
population samples over a large area in a limited time that led to the 
selection of the roadside census. The term population as used in this 
paper refers to the total number of individuals of both sexes and all 
_ages (other than nestlings) occurring in Knox County. 

Knox County lies within about 20 miles of the eastern boundary of 
Tennessee and is a little nearer to the northern than the southern 
boundary. Its greatest distance from east to west is about 35 miles 
and from north to south it is a little over 20 miles. The county has an 
area of 517 square miles. It lies in the Valley and Ridge Province 
(Fenneman, 1938), an area lying along the Tennessee River and char- 
acterized by many long parallel ridges and intervening valleys. The 
average elevation is a little less than 1000 feet. Seventy-two per cent 
of the county is in farms. Ecologically the county is about 60 per 


| 
t 
| 
4 
t 
1% 
4 
‘ 


Howe, Roadside Census for Measuring Populations 335 


cent within the Yellow Pine-Hardwoods general forest type and 40 per 
cent Upland Hardwoods. 

On each census a recorder was present to make a record of the 
nature of each contact with a bird. This study would have been 
impossible without help from numerous volunteer cooperators. I am 
indebted to a considerable number of persons for occasional assistance, 
but my greatest gratitude is to my most consistent helpers, my wife 
Candace, Dr. C. J. Craven of the University of Tennessee Department 
of Physics, and Mrs. R. A. Monroe. 

Dr. George E. Albert, of the University of Tennessee Department 
of Mathematics, carried out certain statistical treatments of the data 
and provided technical advice as to how the other data should be 
treated. Dr. James T. Tanner, of the University of Tennessee 
Department of Zoology and Entomology, helped in the planning of 
the problem and also read the manuscript critically. 

Sumner A. Dow and Andrew J. Meyerriecks, students at the Uni- 
versity of Tennessee, were largely responsible for making the absolute 
censuses of Areas | and 2. 


DESIGN OF THE CENSUS 


In determining relative abundance it is essential to select a unit of 
measurement. ‘The three kinds of units available are divisions of 
time, linear distance, or area. Time was used in this study. Dice 
(1930) recommends that the hour be used as the time unit for measur- 
ing relative abundance. ‘This has important advantages but was not 
used in this study because the samples secured during intervals of an 
hour were often small for statistical purposes. It was to secure larger 
samples that the unit adopted was a period of four hours. These four- 
hour periods are referred to as trips or censuses. No use is made in 
this study of units of time shorter than four hours. 

The time of day at which each count is made has a pronounced 
influence on the number of birds enumerated. The hours just after 
sunrise and shortly before sunset are those of greatest activity. To 
take advantage of these two peaks in daily activity rhythm it was 
decided to divide the censuses evenly between mornings and after- 
noons. ‘The morning censuses were scheduled to begin near sunrise, 
as soon as the light was strong enough to permit safe sight identifica- 
tions and evening ones timed to end just before the light failed. 

The number of censuses taken each month was set at ten, since that 
was the largest number that other responsibilities permitted. (Occa- 
sionally it was impossible to complete this many censuses and only 
seven each were taken during August and October, 1947, and eight 
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each during December, 1947, and January, 1948.) Five censuses in 
each month were planned for the morning and five for the afternoon. 

In this study the following census method was used. An automo- 
bile was driven at speeds of five to ten miles-per-hour along secondary 
roads and every individual bird which was seen or heard was enumer- 
ated. At frequent intervals, often when unidentified individuals 
were encountered, the automobile was stopped and spot counts were 
made. These stops were of only a few minutes’ duration in most 
cases, but they were important in that the sounds which were masked 
by the noise of the moving car could then be picked up. 

A record was kept for each census on which was placed the nature of 
the original contact which was established with each individual. The 
record was kept by a helper, leaving the census taker free to count the 
birds and drive the car. In recording each contact with a bird a 
symbol was used to show whether the bird had been initially contacted 
through its song, its call, or through seeing it. A mimeographed form 
was used for the record on which were listed all of the common species 
of birds. The identity of some individuals could not be established, 
and these were recorded under the headings “‘unidentified”’ or ‘‘uniden- 
tified sparrow.” 

The choice of routes was made with the primary aim of securing ones 
that would be representative of the various areas within the county. 
Five routes were eventually selected which averaged about 25 miles 
in length and passed through the more important types of environ- 
ment within the county, excepting only those of the urban and subur- 
ban areas of the city of Knoxville. Since the roads tended to follow 
the valleys and to avoid the ridges, roads were chosen which compen- 
sated for this ecologically undesirable situation. In selecting census 
routes it is necessary to avoid the heavy traffic of highways, and it is 
desirable to avoid roads with gravel on them for they are noisy. It is 
important to select roads which are passable at all times and under 
adverse weather conditions. 

In order that a continuing series of roadside censuses may be com- 
parable it is essential that they be as uniform as possible. The 
individual birds observed by the census taker should be the only ones 
recorded. The perfect record keeper would take no action that would 
influence the observer. Binoculars should always be used. 

Ideally, censuses should be taken in such a manner that as many 
factors as possible between groups of censuses will be equal. If they 
are equal they may be cancelled out since they have the same affect on 
each group. These censuses were planned to cancel out many such 
factors. No comparisons are based on units that are smaller than a 
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month. During each month throughout the year the same five 
routes were censused, which cancelled out differences in habitat. 
The lengths of the trips were strictly equal in time and equal, or al- 
most so, in miles travelled. It was assumed that certain inequalities 
cancelled out during each month. For example, no corrections were 
applied to compensate for differences in temperature or the amount 
of wind, precipitation, and sunshine. Personal efficiency and mechan- 
ical interference from the automobile were treated as constants. 


RELATIVE ABUNDANCE OF INDIVIDUAL SPECIES 


The first roadside census of this study was taken on July 13, 1947. 
Between that date and the end of September, 1947, a total of 15 
censuses was completed. On the basis of the experience thus gained 
certain changes were made in the method of taking censuses. A new 
series was begun in October, 1947, and was carried through a full year. 

Two important characteristics of the data secured from these 
censuses deserve special mention. The counts obtained from roadside 
censuses are not directly comparable between species, nor are they 
comparable for the same species from one season to another. The 
underlying factors which are responsible for both of these characteris- 
tics are many, but they possess one thing in common; they affect the 
conspicuousness of the birds counted. 

Of the many factors which affect the conspicuousness of species the 
physical characteristics of size, color, and form are important. Of 
great influence also is the behavior of a species—the duration and 
frequency of its songs and calls, reproductive pattern, feeding habits, 
flocking habits, flight characteristics, and wariness. In the case of 
certain species the environment is the most important single factor 
affecting conspicuousness. ‘These factors and complexes of factors 
vary widely from species to species in their importance and most of 
them vary also with the different seasons. 

If it were not for these differences in conspicuousness, it would be 
possible to count the individuals of each species observed in a certain 
area and use the totals for the various species to indicate directly their 
relative abundance. For example, if Killdeers and Meadowlarks are 
equally conspicuous, then the number of each which we observe 
while driving along a mile of road on say a morning in late August 
will correctly reflect their relative abundance. Suppose we count 10 
Killdeer and 20 Meadowlarks; then we can accurately state that 
Meadowlarks are twice as abundant as Killdeer. 

Actual examples of species having equal conspicuousness must be 
relatively unusual. Certain species are many times as conspicuous as 
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others. If during our drive along the road mentioned above we had 
observed two Grasshopper Sparrows, we would hardly have been 
justified in concluding that Meadowlarks were ten times, and Killdeer 
five times, as abundant as Grasshopper Sparrows. At this season 
Grasshopper Sparrows are extremely inconspicuous from roads since 
they have ceased singing and they remain on the ground concealed by 
the cover which they inhabit. In order to compare the relative 
abundance of the Grasshopper Sparrow with that of the two more 
conspicuous species, some allowance must be made for the difference in 
conspicuousness. 

These differences in conspicuousness stand squarely in the path of 
comparisons between the relative abundance of different species. A 
number of ornithologists have attempted to weigh these factors of 
conspicuousness and assign them a definite value known as an index or 
coefficient of conspicuousness. In conspicuous birds a low value for 
conspicuousness is assigned, while species which are difficult to find 
are given high ratings. By the proper application of the conspicuous- 
ness ratings the differences in conspicuousness between species are 
compensated. Colquhoun (1940) equates differences in conspicuous- 
ness by means of a coefficient of conspicuousness derived by dividing 
the number of individuals per acre (determined by an absolute census) 
by the number of birds actually observed per hour. 

The writer used a modification of the Colquhoun method to secure 
percentages, instead of coefficients, of conspicuousness for two areas 
in Knox County. The method used was to determine the absolute 
population (through breeding bird censuses) of a strip extending along 
3000 feet of road and back from the road on each side to a distance of 
500 feet. Following this, four roadside censuses of four hours each 
were taken by driving back and forth along these 3000 feet of road. 
The percentages of conspicuousness for each species were secured in 
the following manner. The total number of individuals which would 
have been seen, if every individual of each species known to be within 
the census strip had actually been encountered on each run along the 
3000 feet of road, was determined by multiplying the number of runs 
made by the known population of the census strip. The total number 
of individuals of each species actually contacted on all four trips was 
then divided by this calculated total. The figures thus obtained are 
the percentages of the absolute population of each species which were 
found by this set of four roadside censuses. They are a measure- 
ment of the conspicuousness of each species, and they are also a 
measurement of the degree of efficiency of the roadside census for 
each species. 
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Two areas were studied in this manner. Area 1 was largely in 
yellow pines and hardwoods, but had some open areas along the road. 
It was censused on May 22, 26, 29, and 30, 1949. Area 2 was in farm 
land which was used for pasture and for the production of hay, corn, 
oats, and lespedeza. Some of the oat fields had been cut before the 
roadside censuses were taken. Area 2 was censused on July 28, 30, 31, 
and August 2, 1949. In both areas roadside censuses were begun just 
before the absolute censuses were completed, and were finished a few 
days after the completion of the absolute censuses. 

Table 1 contains the data for the species which are thought to be 
fairly represented. Many species are omitted since they do not re- 
main in their nesting territories to feed, or their territories are so 
large that they cannot be censused on the small scale of this study. 
Among the species omitted are the following: Turkey Vulture; Black 
Vulture, Coragyps atratus; Cooper’s Hawk, Accipiter cooperii; Broad- 
winged Hawk, Buteo platypterus; Sparrow Hawk, Falco sparverius; 
Chimney Swift; Barn Swallow, Hirundo rustica; Purple Martin; 
Common Crow; Starling; and English Sparrow. Some species are 
omitted since they had ceased to hold territories during the times at 
which the two studies were made and were feeding or caring for their 
broods at points outside of their territories. 

The number of individuals of each species assigned to each area 
was determined as follows. A map was made of the territory of each 
pair of birds. If the territory lay entirely within the study area, two 
individuals were credited to the proper species. If half of the territory 
lay within the study area, only one individual was assigned to the 
species. In some cases fractions of individuals were assigned to a 
species if only a part of a territory lay within a study area. Where 
young were known to be present and out of the nest they were in- 
cluded in the total for the species. It was assumed that singing males 
were mated or that there were an equal number of unmated females. 

The percentages of conspicuousness are valuable in proportion to the 
amount of data on which they are based. No percentages of 
conspicuousness are given for species represented by fewer than four 
individuals. In each area the roadside censuses were completed in a 
period of less than a week. They should be representative of the 
species for that time and place, but if the time or place is changed it 
is certain that the percentages of conspicuousness will also change. 
At different stages in the life history of a species its percentage of 
conspicuousness will change. ‘Thus only a series of such percentages 
covering many habitats over a specific interval of time can give really 
representative values for differences in conspicuousness. 
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Considering only the species in Area 1 the percentages of conspicu- 
ousness range from 3 to 28. ‘The extreme percentages show that 
the Summer Tanager is more than nine times as conspicuous as the 
Wood Thrush. At this time the males of the two pairs of Wood 
Thrushes had virtually stopped singing and presumably had small 
young in their respective nests. Since neither pair ranged regularly 
across the road, they remained hidden in the woods on either side of 
the road. The male Summer Tanagers (there were three), on the 
other hand, were singing frequently and loudly. Individuals of both 
sexes scolded at most of the stops. The thrushes were never seen in 
or flying through the tops of the large trees, whereas the tanagers 
were usually there and hence easier to contact. 

The mean percentage of conspicuousness for the 18 species of Area 1 
which were represented by four or more individuals was 10. The 
Summer Tanager is in a class by itself since its percentage of con- 
spicuousness is twice that of the two next ranking species, the Cardinal 
and the Towhee. From these percentages it is apparent that in a 
wooded area it is common for one species to be twice as conspicuous as 
another. If the two species with the lowest percentage of conspicu- 
ousness are omitted, then it is evident that very few species are three 
times as conspicuous as any others. In the farm lands of Area 2 the 
range of percentages of conspicuousness is greater than it was in Area 
1. Both the Loggerhead Shrike and the Indigo Bunting are 24 times 
as conspicuous as is the Brown Thrasher. At the time of the year 
when this set of censuses was taken the Thrasher has ceased singing 
entirely and rarely leaves the shelter of the thickets or hedgerows, 
making it a very difficult species to locate. The mean percentage of 
conspicuousness for the 11 species on Area 2, included in Table 1, is 15. 

The effect which percentages of conspicuousness have when they 
are applied to the observed population indices of various species is 
shown in Table 2. The population index as used in this study is 
simply the average number of individuals of a species observed during 
the censuses taken during a particular time interval. Thus in June, 
1949, there was a total of ten censuses taken during which 283 Blue- 
birds were observed, giving a population index of 28.3. 

The population indices in Table 2 are those for the month of May, 
or June, 1948. The figures for the Cuckoo, Chickadee, Gnatcatcher, 
Chat, and Bunting are for June, since these population indices are 
more accurately representative of these species for the period in late 
May, during which were taken the roadside censuses from which the 
percentages of conspicuousness were derived, than are the May figures. 
For example, during early May many Indigo Buntings have not yet 
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reached this area in their spring migration and others have not yet 
begun to sing; thus the population index for the entire month of May 
is lower than it would be for late May. ‘The June figures, like those of 
late May, sample the population after the completion of the spring 
migration and after most males have begun to sing. The population 


TABLE 2 


RELATIVE ABUNDANCE OF CERTAIN Birps IN May or Jung, 1948, In Knox County, 
TENNESSEE, AS DETERMINED BY ROADSIDE CENSUSES, AND FoLLOWING 
ADJUSTMENT FOR DIFFERENCES IN CONSPICUOUSNESS 


Observed Adjusted 


WN 


indices for the other species are for May. Each population index has 
been adjusted for differences in conspicuousness by dividing it by the 
percentage of conspicuousness for that species. The percentages of 
conspicuousness used are those found in Table 1 under Area 1. To 
make comparisons between species easier the decimal point has been 
moved one place to the right in the adjusted index, and the nearest 
whole number so produced has been used. The rank of each species 
is given before and after adjustment for differences in conspicuousness. 

Another method of adjusting differences in conspicuousness among 
various species of birds is described by Kendeigh (1944). This 
method rests on the assumption that the conspicuousness of a species 
is directly proportional to the average distance at which an observer 
becomes aware of the individuals of that species. Each of the average 
contact distances appearing in Table 1 is the average distance of a 
number of contacts with individuals of a particular specier in which 
the distance between the observer and the individual was estimated. 
The presence of numerous markers at distances of 250 and 500 feet 
from the road helped greatly in obtaining reasonably accurate esti- 
mates. The average distances have been rounded off to the nearest 


Species 
Rank a Index Rank 
Carolina Chickadee 7 13 9 
Carolina Wren 9 16 6 es 
Robin a 34 3 2 
Blue-gray Gnatcatcher 12 6 11 
Red-eyed Vireo 8 15 7 
Kentucky Warbler 14 2 14 ; : 
Yellow-throat 5 25 5 : 
Chat 10 9 10 ae 
Hooded Warbler 15 1 15 se 
Summer Tanager 11 4 13 
Cardinal 2 29 : 
Indigo Bunting 1 54 2 
Red-eyed Towhee 6 14 8 
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multiple of 50 feet; 50 feet was the limit of accuracy used in making 
estimates. Table 1 includes a number of these average contact 
distances; it also includes percentages of conspicuousness for some of 
the same species. It should be expected that birds with long average 
contact distances would also have high percentages of conspicuousness 
since both of these are used as measurements of conspicuousness. 
However, such is not the case. For example, the Yellow-billed 
Cuckoo has an average contact distance of 400 feet and a percentage 
of conspicuousness of 7, whereas for the Carolina Chickadee the 
average contact distance is only 100 feet, but the percentage of con- 
spicuousness is 13. By one method the Cuckoo is four times as con- 
spicuous as the Chickadee, but by the other method the Chickadee is 
almost twice as conspicuous as the Cuckoo. 

No means was found by which to resolve the differences between the 
two methods. The field observations on which Kendeigh based his 
method were carried out during the winter. At this season the factors 
affecting conspicuousness have entirely different values than they do 
during the summer. For example, in winter, song and the screening 
effect of vegetation are much less important than during summer. 

It is possible that the two methods may be complementary, the 
percentage-of-conspicuousness method being indicated during the 
breeding season and the average-contact-distance method being ap- 
plicable during the remainder of the year. Thus a method of equating 
differences in conspicuousness would be available at all seasons. 


MONTHLY CHANGES IN ABUNDANCE OF INDIVIDUAL SPECIES 


There are population changes occurring during all units of time for 
most species in an area as large as Knox County. The roadside 
census should be used to measure only the changes occurring during 
units of time which are sufficient to permit sampling areas which are 
large enough to be representative. How large such areas should be 
can scarcely be objectively determined, and they will usually be dic- 
tated by such practical considerations as available personnel, time, 
and funds. For this study it was impractical to secure the data 
necessary for determining population changes for time units smaller 
than months. The individual roadside censuses within any month 
are not comparable since they differ in either the route taken or the 
time of day. For each month, however, there is a set of ten censuses 
which are matched as nearly as possible with sets taken during the 
other months of this study. 

In comparing the numbers observed for a particular species in 
different months it is well to remember that the numbers observed 
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may reflect differences other than true population changes. This is 
particularly true with seasonal changes in conspicuousness. These 
differences have already been discussed. 
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1947 1948 
MONTHS 
Ficurg 1.—Monthly changes in populations of the Cardinal as determined by a 
series of roadside censuses. : 


Figure 1 is a histogram of the monthly population changes of the 
Cardinal as observed during roadside censuses. Since the species is 
not migratory, this factor may be ruled out. The population of the 
Cardinal may be expected to reach a peak during the breeding season 
and then to fall without interruption until the following breeding 
season. An examination of the histogram does not show this to be the 
case. It will be seen that the observed population does drop during 
October, November, and December, but rises in January. This rise 
is probably due to some unusually large counts in January, as is 
indicated by the statistical analysis presented later. In February the 
observed population rose again. However, a new factor is introduced 
in February, for the Cardinal begins singing. Prior to February the 
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individual Cardinals counted were either seen or heard calling. To 
place the February observed population counts on the same basis as 
those of the fall and winter, those birds initially found through 
their songs during February must be omitted. When this is done, 
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FicurE 2.—Mean observed monthly populations of the Cardinal as determined by 
a series of morning roadside censuses, 
we find there is an observed population drop as would be expected. 
In subsequent months also, the individual Cardinals contacted initially 
through song were omitted in determining the observed population 
changes. 

If the Cardinal data for each month (omitting the individuals 
initially found through hearing them sing) are treated statistically, 
the range within which the actual mean lies for such a series of censuses 
can be determined within certain limits of accuracy. It is essential 
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Ficurg 3.—Mean observed monthly populations of the Cardinal as determined by 
a series of afternoon roadside censuses. 
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that the morning and afternoon counts be treated separately for, as 
will be shown later, the morning counts average significantly higher. 

In Figure 2 are shown the monthly averages for the censuses taken 
in the morning. The 95 per cent confidence limits indicate that in 19 
of 20 cases it may be expected that the true mean of the population of 
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Ficurg 4.—Monthly changes in populations of the Mourning Dove as determined 
by a series of roadside censuses. 


Cardinals sampled falls between the values shown. The population 
trend is downward for the period from October to June, but in no 
month has a statistically significant change taken place. However, 
it can be seen that in July there was a significant increase in popula- 
tion. The afternoon data shown in Figure 3 indicated that no signifi- 
cant monthly population changes took place. 

From the fact that a mathematically significant change in numbers 
took place in only one month it is apparent that the roadside census, 
as used in this study, is not sufficiently refined to reflect monthly 
population changes with statistical significance. 

On the assumption that the Cardinal might be a species which was 
unusual in its monthly population changes, a number of other species 
were studied in the same manner. The Cardinal showed the least 
month-to-month variation of any of the species studied. 


Aug. Sep. Oct. Nov. Dec. |Jan. Feb. Mar. Apr. May Jun. Jul. Aug Sep. 
1947 1948 | 
MONTHS 
{ 
| 


Roadside Census for Measuring Populations 347 


While this type of census is such that the findings do not have 
statistical significance for monthly population changes, some of the 
findings do provide suggestive and tentative answers to local problems 
in the midwinter status of certain species. For example, the data on 
the Mourning Dove indicate that there are fall (November) and late 
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Ficure 5.—Monthly changes in populations of the Flicker as determined by a 
series of roadside censuses. 


winter (February) population peaks separated by a midwinter (Janu- 
ary) low (Fig. 4). These data are those to be expected for species 
which are more numerous as migrants than as winter residents. 

The winter status of the following species is also problematic. The 
data on the Flicker, Colaptes auratus (Fig. 5) show the same population 
picture as that for the Mourning Dove. For the Blue Jay (Fig. 6) the 
same may be true, although the spring population peak is a low one. 
The Bluebird (Fig. 7) has similar population changes. The status of 
the Crow (Fig. 8) is better known, but the data do provide some 
indication of the proportion of migrant and resident individuals. 

The monthly changes in total bird population as reflected in this 
roadside census (Fig. 9) point to a greater population of individuals 
during the late fall months than at any other season. It is of interest 
to note that there are more birds present in the winter than in the 
summer. ‘This may be more apparent than real. Yet it is during the 
winter that the Starling is present in greatest numbers; in fact, half of 
all the individuals seen during November and on through February 
were Starlings. 
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The monthly changes in the number of species observed in this area 
(Fig. 9) are independent of the monthly changes in the number of 
individuals observed. These changes are quite regular and show 
nothing of an unexpected nature. 
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MONTHS 
Ficurg 6.—Monthly changes in populations of the Blue Jay as determined by a 
series of roadside censuses. 


ANNUAL CHANGES IN ABUNDANCE 


The roadside census may be used to measure population changes 
from year to year. The design of this set of censuses is well suited to 
the making of comparisons between different years, or between the 
same seasons of different years. It is possible to match the censuses 
of the past very closely when carrying out a new set of censuses. 

During the summer of 1949 a series of roadside censuses was taken 
to secure data on population changes between the summers of 1948 
and 1949. Ten censuses were taken in each of the months of June, 
July, and August, 1948. In 1949 a comparable series of censuses 
was taken. The 1949 series was matched with that of 1948 in such a 
way that each census for 1949 was paired with one in 1948 as to the 
route taken, the time of the month, and the hours of the day. Thus 
in each summer the total of the hours spent in the field was 120. The 
sample of birds counted in the summer of 1948 was 32,426 and in 1949 
it was 34,830. During both summers over a thousand birds were 
counted on the average census. 
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The population level for each species for each month is shown by 
means of population indices. The population index for each species 
was secured by simply taking the average number seen per census 
during a particular month. 
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Ficure 7.—Monthly changes in populations of the Bluebird as determined by a 
series of roadside censuses. 


Such population indices have a complex and changing relationship 
to the real or absolute population of a species. It is certain that 
changes in conspicuousness play an important part in this relationship. 
In this comparison where the individual censuses are matched, it is 
thought that adequate allowance is made for the major factors of con- 
spicuousness influencing the population indices and that the changes 
observed between the two summer seasons reflect true fluctuations in 
population levels. It is assumed, for example, that the factors 
affecting the availability of the Cardinal to censusing on a morning in 
early June along a particular route would be the same in 1948 and in 
1949. This might not be true if the two seasons were unlike in terms 
of earliness or lateness. 

Determination of the earliness or lateness of a particular season may 
be done in many ways. In this study the method used was to compare 
the times at which the volume of song of the various species began to 
drop. Since the volume of song reflects the stage in the reproductive 
cycle of many species (particularly at the summer season since few 
species sing as they molt), it may be used as an index to the earliness or 
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EEN The actual system used was to compare the 
percentages of original contacts which were made through singing 
birds for the same periods in the same seasons of the two years being 
compared. For example, 66 per cent of the original contacts estab- 
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Ficurg 8.—Monthly changes in populations of the Crow as determined by a 
series of roadside censuses. 


lished with Indigo Buntings during four censuses in early July of 1948 
were made with singing males. For a matched set of censuses for 
1949 the percentage was 76. For a similar set of censuses taken in 
mid-August of 1948, 15 per cent of the original contacts were with 
singing males, and 13 per cent were with singing males in 1949. These 
figures indicate that about the same percentage of birds was at the 
same stage in the reproductive cycle at the same calendar dates during 
the“two seasons. Therefore, in comparing the summer seasons of 
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1948 and 1949 no allowance needs to be made for the relative earliness 
and lateness of the two seasons. 

In presenting the data secured for the two summers the monthly 
levels of total population are shown first. Table 3 presents the total 
number of individuals seen during the months of June, July, and 


1948 

Ficurg 9.—Monthly means of the number of individuals and the number of species 
observed during a series of roadside censuses. 


August for 1948 and 1949. While there was an increase in each of the 
summer months of 1949 over those of 1948, the increases are relatively 
small. In terms of percentage the total population for the summer 
of 1949 was about 7.5 per cent greater than in 1948. This increase 
in total population is not statistically significant. 


TABLE 3 


PopuLATION INDICES FoR ToTaL PoPULATION OF ALL 
Birps In Knox County, TENNESSEB 


June July Aug. Average Change 
1948 11,275 10,605 10,546 10,809 
1949 11,574 11,858 11,399 11,610 +801 


Table 4 contains the monthly population indices for the 24 species of 
birds which were the most common during the two summers under 
consideration. The column headed Avr. presents the average num- 
ber of individuals (average of population indices) seen during 
each of the 30 trips taken during each of the two summers. ‘The 
column headed Chg. lists the difference in the population index of 
1949 from that of 1948 for each species. For example, on the average 
trip in the summer of 1948 there were 155 Starlings seen, whereas in the 
summer of 1949 there were 172 Starlings seen. The change therefore 
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TABLE 4 
PopvuLaTIONn INDICES For Some Common Birps oF Knox County, TENNESSEE 


Species Year | June | July - | Chg. | Sig. 


Starling 1948 111 
Sturnus vulgaris 1949 NS* 


English Sparrow 1948 
Passer domesticus 1949 NS 


Field Sparrow 1948 
Spizella pusilla 1949 NS 


1948 


NS 


1948 
NS 


1948 
NS 


1948 


1948 


1948 


1948 


1948 


1948 


1948 


1948 


1948 


1948 


1948 


1948 


1948 


|... 
| +13 
0 
Indigo Bunting 
Passerina cyanea 1949 || —-4 
Progne subis +23 
Cardinal 
Richmondena cardinalis 0 
Mockingbird mm | 46 29 | 38 
Mimus polyglottos 1949 | 62 35 | 51 | +13 | 44.6] +34 | 
Mourning Dove mm li 36 28 32 
Zenaidura macroura 1949 | 35 46 51 at +12 |410.9| +38 
Chipping Sparrow mmm | 39 | 35 | 27 | 34 |. 
Spisella passerina 1949 | 39 | 32 | 24 | 32 | -2| NS | -6 
Song Sparrow | «(46 36 10 31 
Melospiza melodia 1949 | 44 | 43 | 15 | 34 | +3 +10 
| 
Chimney Swift mm | 36 | 32 | 20 | 29 
Chaetura pelagica 1949| 31 | 36 | 31 | 33 | +4 +14 
Eastern Bluebird mm | 26 | 30 | 26 | 27 _ 
Sialia sialis 1949 | 28 | 30 | 40 | 33 | +6 +22 
Robin mms | 41 | 34 | 15 | 30 
Turdus migratorius 1949| 38 | 21 | 13 | 24 | -6 —20 
Red-eyed Towhee mm | 26 | 28 | 11 | 22 
Pipiloerythrophthalmus | 1949| 27 | 29 | 13 | 23 | +41 +4 
Crow mm | 21 | 18 | 25 | 21 
} Corvus brachyrhynchos 1949 | 24 16 29 23 +2 +10 . 
Cowbird mm | 10 47 | 27 
Molothrus ater 1949 | 9 31 | 19 | —8| Ns | —30 g 
Yellow-throat 28 | 6 | 20 
Geothly pis trichas 1949 27 7119 | -—1| Ns 
Carolina Wren — 16 | 21 | 17 F 
Thryothorus ludovicianus | 1949 24 | 26 | 22 | +5 |42.7 | +29 ; 
Purple Grackle mmm | 31 | 15 | 13 | 20 
Ouiscalus quiscule 1949| 34 | 6 | 15 | 18 | —21 NS | —10 
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TABLE 4—(Continued) 
Species Year | June | July . | Aor. | Chg. 


Eastern Meadowlark 1948 | 29 18 17 
Sturnella magna 1949 | 31 20 20 +3 


Red-winged Blackbird 1948 | 22 | 11 17 
Agelaius phoeniceus 1949 | 26 | 16 21 | +4 


Carolina Chickadee 1948 16 18 22 19 
Parus carolinensis 1949 | 16 17 15 16 —3 


Blue Jay 1948 | 11 | 12 | 21 | 15 
Cyanocitta cristata 1949} 12 | 17 | 22 | 17 | +42 


Wood Thrush 1948 | 17 18 an 18 

Hylocichla mustelina 1949 | 13 | 11 | 12 | 

* NS indicates that the change was not significant statistically. 

t The figures in parentheses were not used in determining the statistical significance. 

is listed as + 17 for the year 1949. In the next to the last column 
headed Sig. is indicated whether or not the change for each species is 
statistically significant. The “Student's t’” test (Snedecor, 1938) was 
used to determine the statistical significance at the five per cent level. 
For those species which showed a significant change the 95 per cent 
confidence limits of the change are shown. The final column headed 
Pct. shows the percentage of the change. The percentage of change 
was obtained by dividing the amount of change (e. g. + 17 for the 
Starling) by the 1948 average number of individuals seen (155 for the 
Starling). The monthly averages (population indices) for the month 
of August are not used for the Red-winged Blackbird and the Wood 
Thrush. In the case of the Blackbird an unusual sample (census 
count) made the 1949 data unusable. The Wood Thrush figures for 
August of the two years are comparable, but the species is so retiring 
(unavailable to censusing) in that month that the figures are radically 
different from those of June and July and should not be treated statis- 
tically with them. 

The results indicate that among the common species studied none 
experienced a truly large fluctuation in population. Considered in 
terms of percentage of change from the 1948 population, no species 
underwent a change in population of 50 percent. The greatest change 
in population level is the 38 per cent shown by the Mourning Dove. 
The average population change for these 24 species was 16 per cent. 
Those population changes which were statistically significant were all 
close to, or greater than, 30 per cent. 

Of the four species which underwent statistically significant changes 
between the summer of 1948 and that of 1949, two, the Mockingbird 
and the Carolina Wren, are species which frequently suffer heavy 
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mortality during severe winters such as that of 1947-1948. The 
relatively mild winter of 1948-1949 very likely was responsible to a 
considerable extent for the population rise recorded during the sum- 
mer of 1949. It seems probable that the same hypothesis would 
apply in the case of the Mourning Dove. The Wood Thrush, however, 
since it winters south of the United States, must have suffered popula- 
tion losses during either its migration or its winter residence. It is the 
only species to show a statistically significant decline in population. 

The population changes of certain of the species which did not 
undergo changes of statistical significance are of interest. Those of 
the six native fringillids are of interest since they are so slight. Not 
one of them underwent a population change which was as great, in 
terms of percentage, as the average for the entire group of 24 species. 
The average change for the six is about four per cent. The average 
for the three turdids is 25 per cent, and for the four icterids it is 20. 

A study of the monthly population indices in Table 4 shows that 
there is great variation among the different species in the adequacy of 
the sample taken. If the trends for each season are similar, it seems 
reasonable to assume that the sample was adequate. For example, 
the population of the Starling showed an increase in each summer 
month in both 1948 and 1949. Also the population index is greater 
for each month of 1949 than for the corresponding month of 1948. 
There are no obvious inconsistencies in the samples for this species. 

In contrast to the regularity of the samples of the Starling popula- 
tion are the samples taken of the Red-winged Blackbird population. 
During June and July of the two years the samples are uniform enough 
in the trend shown for the two years, but the August samples are 
obviously not in keeping with trends established during June and 
July. An examination of the individual censuses taken in August 
makes it clear that the August data are not comparable with those of 
the earlier months. In August this species is no longer scattered 
widely among the many wet meadows in which it nested during June 
and July, but has left these marshy areas for corn fields and other 
farm lands. Not only does this species change its habitat preference, 
but it changes its social habits as well to form units which are larger 
than its relatively small nesting colonies. As a consequence of this 
organization into flocks of considerable size, it happened that more 
individuals were observed during one census in August, 1949, than on 
1948, as well. 

Other species which form large flocks that are widely scattered 
present the same problem. The true population level of the English 
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Sparrow and of the Purple Martin is masked by their flocking habits. 
Neither species shows a consistent trend when the monthly population 
indices are compared. Such species are a special problem. A possible 
solution might lie in simply prolonging the individual censuses to the 
extent necessary to insure encountering at least one such large flock on 
each census. In this connection it is interesting to note that the 
censuses of the Starling seem quite satisfactory despite the fact that 
they are similar in their flocking habits. The difference would seem 
to lie in the fact that there are more flocks of Starlings, and therefore 
the possibility of overlooking the species entirely is less. 


COMPARISON OF MORNING AND AFTERNOON DaTA 


A by-product of this study was a set of data permitting a comparison 
of the number of birds seen during the morning censuses with the 
number seen during the afternoon censuses. The morning censuses 
were begun as soon as the light was strong enough to permit identifica- 
tion, and the afternoon censuses ended when the light intensity was 
about the same as that at which the morning censuses were started. 
Thus the morning and afternoon censuses were matched as to light 
intensity. 

Fifty-five morning censuses taken throughout the year were com- 
pared with the same number of afternoon censuses. Each morning 
census was paired with the afternoon census of the closest date. 
The routes censused were the same ones in both the morning and 
afternoon. The difference between the two groups of censuses 
proved to be statistically significant at the one per cent level. A total 
of 142,737 individuals was counted during these 110 censuses. Of 
these 88,302, or 61.8 per cent, were seen during the morning. The 
morning is, therefore, the better time during which to secure large 
samples of a bird population. 

A check was made to determine whether or not there were any 
species of birds which were more available to censusing during the 
afternoon than during the morning. Only one such species was 
found. The Nighthawk, Chordeiles minor, censuses were consistently 
higher during the afternoons than during the mornings. A number 
of species were as likely to be found in the afternoon as in the 
morning. 

SUMMARY 

1. Relative abundance of individual species was found to differ from 
absolute abundance chiefly because of differences in conspicuousness. 

2. Differences in conspicuousness were measured by determining 
the percentage of the known absolute population of a species in a cer- 
tain area which was noted during a set of roadside censuses. 
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3. These percentages of conspicuousness ranged from 1 to 28. 

4. Percentages of conspicuousness were secured only for species 
which maintained relatively small territories. 

5. Percentages of conspicuousness vary with the season of the year, 
the habitat, and certain other factors. 

6. Use of percentages of conspicuousness to adjust interspecific 
differences in conspicuousness is shown to affect greatly the ranking 
of species in order of abundance. 

7. Monthly changes in population as observed during a set of road- 
side censuses are shown for the Cardinal in Figure 1; only during the 
month of July did a statistically significant change occur. 

8. Data from roadside censuses are used to show graphically that 
the Mourning Dove, Flicker, Blue Jay, and Bluebird, while con- 
sidered resident species, have higher populations during periods of 
migration than during mid-winter. 

9. Data from roadside censuses are used to show graphically the 
monthly population changes of the Crow, thus providing an indication 
of the relative sizes of the wintering and resident populations. 

10. The observed total bird population was highest in the late fall, 
and it was higher during the winter (due largely to the number of 
Starlings) than it was during the summer. 

11. The number of species observed was found to vary independ- 
ently of the number of individuals observed. 

12. Thirty censuses taken during June, July, and August, 1948, 
were matched by a set of 30 censuses taken during the same months 
of 1949. Certain findings resulted from these two sets of censuses: 

a. The total number of individuals observed was 7.5 per cent 
greater in the summer of 1949—not a statistically significant change. 

b. The percentages of increase or decrease from one summer to 
the next ranged from zero to 38 among 24 common species selected 
for mathematical study. 

c. Only population changes of about 30 per cent, or greater, were 
found to be mathematically significant; only four species underwent 
Statistically significant changes. 

d. The fringillids underwent much less population change than 
the mean change for the entire group. 

e. The data secured on flocking species indicate that these samples 
are less reliable than are those of non-flocking species. 

13. It was found during a series of 110 censuses, half of them taken 
during mornings and half of them taken during afternoons, that 61.8 
per cent of all the individuals were counted during the mornings. 
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Contribution No. 36, Department of Zoology and Entomology, University 
of Tennessee, Knoxville, Tennessee, August 7, 1950. 


THE HOUSE WREN BREEDING IN GEORGIA: AN 
ANALYSIS OF A RANGE EXTENSION 


BY EUGENE P. ODUM AND DAVID W. JOHNSTON 


To us, the appearance of the House Wren, Troglodytes aédon, as a 
nesting bird in Georgia has significance beyond the addition of a new 
species to the list of breeding birds for the state. In the first place, 
the phenomenon of southward invasion has been a subject of special 
interest to Georgia bird students for the past ten years. Secondly, the 
appearance of the House Wren fulfills the last of three predictions 
ventured by Odum and Burleigh in 1946. Finally, as a result of the 
work of Kendeigh and his associates at Cleveland, the physiological 
tolerances of the House Wren to temperature and other factors are 
known—enabling us to base a discussion of the limiting factors upon 
something more than pure theory. The writers are indebted to Mr. 
Chandler Robbins and Dr. John W. Aldrich for checking distribution 
records and to Dr. S. Charles Kendeigh for reading the manuscript. 


The Georgia Record: On June 20, 1950, Odum heard the unmistak- 
able song of the House Wren and was able to observe the bird for 
several minutes near the Veterinary Clinic Building on the Agricul- 
tural Campus of the University of Georgia. The next day, the 
authors found a pair of birds at this location and watched the female 
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carrying nesting material into the end of a pipe which formed part of a 
series of fenced enclosures for animals undergoing treatment at the 
clinic. The particular pipe selected by the birds was a brace set at 
an angle to the corner post. The pipe was just under two inches in 
inside diameter, and the bolt at the top constricted the entrance to 
about one inch. The nest was about nine inches down from the 
opening, and was designated as nest No. 1. On June 23, Johnston 
discovered another female and nest (nest No. 2) about 150 feet from 
nest No. 1; it was located also in a slanting brace pipe. This nest 
contained five nestlings which appeared nearly ready to leave the nest. 
Subsequent observation revealed conclusively that, while there were 
two females, there was only one male present. Of course there might 
have been a second male before we discovered the group. On June 
26 the first egg was laid in nest No. 1, and on the same day the five 
young left nest No. 2; both the male and female were observed caring 
for these young. Two of the nestlings were converted into study skins 
after we failed to raise them in captivity. Only four eggs were laid 
in nest No. 1, the last being laid on June 29. All these eggs hatched 
between July 11 and 13. 

In the meanwhile, on July 10, Johnston observed all three adults 
together near old nest No. 2, and saw a female (probably the one from 
nest No. 2) go into another pipe near by. This pipe was found to 
contain a nest (No. 3) with five eggs and was located between nests 
land 2. Since the eggs began hatching on July 18, it is evident that 
this set was started about July 2, only about six days after the young 
had left nest 2. Only three of the five eggs in nest No. 3 hatched. 
These three young, together with the four in nest 1, were banded 
and, as far as we know, successfully left the nest. Female No. 2 was 
also banded. The male was observed to be active at both nests. 

The pens in which all nests were located cover about one-half acre 
and are shaded by a grove of large, old, pecan trees. A number of pens 
were unused and were overgrown with tall weeds and bushes. Nests 
2 and 3 were located among these weeds, but No. 1 was in the center of 
the used pens. The grove was surrounded by lawns or open grassy 
areas. The wrens were able to get their food and to carry on other 
activities mostly within the pen area, but the male was observed on a 
number of occasions to cross the lawn and a road to shrubbery around 
two nearby houses. Nest 1 was completely shaded throughout the 
day, but nests 2 and 3 were both located in pipes on the outermost 
fence row and were exposed to full sunlight most of the day. 

To summarize, the two females and one male built three known 
nests. Since the House Wren is normally double-brooded, nest No. 2 
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may be regarded as belonging to the first nesting period; five eggs were 
laid and five young were fledged. The other two nests may be re- 
garded as second nestings and contained four and five eggs, or an 
average of 4.5 eggs. Presumably, female No. 1 had a nest in the 
first period which was completed before the colony was discovered. 
The total known production, however, was 14 eggs with 12 birds 
fledged (including the two that were collected) and two eggs which 
failed to hatch. 


Subspecific Identity: We felt it was important to know the subspecies 
of our birds in order to have definite information as to the probable 
racial stock from which the invading birds came. Accordingly, on 
July 18, after the young had hatched and could be cared for by the 
females, the male was collected. The skins of the male and the two 
nestlings were sent to Dr. John W. Aldrich, to whom we are indebted 
for making careful comparisons with specimens in the United States 
National Museum collection. The following is a direct quotation 
from his letter of August 4, 1950: ““The Georgia breeding specimens 
of the house wren which you forwarded for identification, turned out 
to be referable to baldwini. As might be expected they most closely 
resemble the Appalachian mountain birds further north which are to 
a certain extent intermediate between typical baldwini and typical 
aédon. As you guessed, your Georgia adult specimen is identical with 
West Virginia specimens. Unfortunately, our material of nestling 
baldwint is nil but your nestlings do not resemble at all comparable 
specimens from the northeastern seaboard.” Breeding House Wrens 
collected in North Carolina by Burleigh have also been identified as 
baldwini, including a male taken at the extreme eastern section at 
Beaufort (Pearson, Brimley, and Brimley, 1942; Burleigh, 1937). 


Analysis of the Invasion: As pointed out by Odum and Burleigh 
(1946), the amount and distribution of suitable habitat, as well as 
climate, may be direct limiting factors. In their paper, the southward 
invasion of three species, the Robin, Turdus migratorius, Song Spar- 
row, Melospiza melodia, and Chestnut-sided Warbler, Dendroica pen- 
sylvanica, was discussed and the conclusion reached that climate 
could not have been a limiting factor in establishing the southern 
boundary of the original range. On the other hand, an increase in 
suitable habitat plus an increase in population within the original 
range, and perhaps other biotic factors, were believed responsible for 
the invasions as observed. All these species, and most others which 
have shown marked range extensions in recent years, are either 
species of the forest-edge (7. e., species requiring both trees and vegeta- 
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tion of grass or grass-shrub life form intermixed) or species of early 
seral stages of vegetation. White man’s land-use practices have 
increased these types of vegetation greatly, giving species which are 
adapted to these types and which have inherently wide tolerance for 
climate a chance to spread. In the above mentioned paper it was 
suggested that the Blue-headed Vireo, Vireo solitarius, House Wren, 
and Horned Lark, Eremophila alpestris, might be expected to extend 
their breeding ranges in the Georgia region. ‘These predictions were 
based on the fact that all three species had at that time (1945) become 
established as breeding birds on the Piedmont Region of North Caro- 
lina (for the first two species) and Alabama and Tennessee (for the 
lark), and there seemed to be no barriers, either climatic or of habitat, 
to prevent continued spread until they at least occupied all the Pied- 
mont. The spectacular advance of the Blue-headed Vireo deep into 
the Georgia Piedmont in 1946-48 has already been reported (Odum, 
1948). In the spring of 1950, William W. Griffin found the Horned 
Lark nesting for the first time in Georgia at Rome (personal corre- 
spondence). Thus, the nesting of the House Wren at Athens com- 
pletes the picture in less than five years. In each of these cases, there 
was enough observation by bird students prior to the discovery of 
birds in new territory to make it certain that a real range extension 
was involved and not merely the discovery of previously overlooked 
breeding birds. 

Prior to 1920 the House Wren was apparently unknown as a breeder 
south of Virginia or Kentucky (except possibly in extreme northeast 
Tennessee). There are several old records, including one of young 
birds at Greenville, S. C. in 1888 (““C. M. F.”, 1888), but they are not 
well-documented and must be regarded as questionable. About 1922 
the House Wren suddenly began to appear in the North Carolina 
Piedmont (Pearson, 1934), and within a few years it was recorded as 
breeding in widely scattered towns (Fig. 1) from Statesville near the 
mountains to Englehard and Beaufort on the coast (Pearson, Brimley, 
and Brimley, 1942). While Sprunt and Chamberlain (1949) did not 
list the House Wren as breeding anywhere in South Carolina, we have 
well-documented reports which indicate that the species has recently 
become established, at least on the upper Piedmont of the state. In 
the vicinity of Greenville, Mr. P. M. Jenness (personal correspondence) 
stated that he “had no record outside the normal spring migration 
period until July 5, 1942.” At that time he observed a singing male 
enter a bird box. Conclusive evidence of breeding was obtained in 
1945 when a pair nested in a box near his home and, since 1948, one 
or two pairs have been found nesting at each of two separate localities 
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in the city of Greenville. At Spartanburg, Mr. Gabriel Cannon 
wrote that no nesting House Wrens were seen ‘‘by the best informed 
members of the bird group’’ prior to 1949 when a singing bird was 
observed in July. In 1950, House Wrens were found in several 
localities within the city and conclusive evidence of nesting was 
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Ficure 1. Distribution of the House Wren showing the southward extension of 
breeding range of the Ohio subspecies, Troglodytes aedon baldwini. Solid dots are 
localities where the House Wren has been recorded breeding since 1920, the dates 
being the first dates of authentic breeding in the indicated regions. 


obtained at several places (Crick, 1950). Pickens (1927) reported 
that a friend found a House Wren nesting on his porch at Greenwood 
in 1925, but since the Carolina Wren, Thryothorus ludovicianus, so 
often nests on porches and is so often confused with the House Wren, 
this record may be considered questionable. 

In Kentucky, the House Wren apparently did not nest in Lexington 
until 1930 (Allen, 1946). In Tennessee, it has been reported breeding 
at least as early as 1934 in the extreme northeast corner (Johnson City 
region). However, at Knoxville the House Wren nested ‘‘for the first 
time on record” in 1950. Dr. J. C. Howell found three pairs present 
in one area (Regional Reports, Aud. Field Notes, 4 (5): 276). Up to 
August, 1950, there was no evidence that the House Wren had yet 
bred in Nashville, or middle Tennessee generally, according to a 
letter received from Mr. A. F. Ganier. 
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With the above information on range extension to the north and the 
data on racial status, we may at least obtain a rough outline of the 
probable course of the southward invasion (Fig. 1). The birds which 
have reached Georgia are evidently of midwestern stock originating in 
the region of West Virginia where some mixing has occurred with the 
eastern stock, aédon. Once east of the Appalachian mountains the 
bird has spread rapidly down the Piedmont region east to the North 
Carolina coast and south to Georgia. It is interesting, and perhaps 
significant, that the invasion has been more rapid east of the Appa- 
lachians than either within or west of them. The Bewick’s Wren, 
Thryomanes bewicki, a competitor, is absent as a breeding bird in the 
Carolina and Georgia Piedmont and Coastal Plain, but breeds at least 
sparingly in the Appalachian Provinces as outlined by the dotted line 
in Figure 1. Just how important the competition between these 
species is and what the final outcome will be can only be determined in 
the yearstocome. It is not likely that the Bewick’s Wren is numerous 
enough or vigorous enough to prevent the House Wren from entering 
a locality, but even a small amount of competition could slow down 
the invasion and thus account for the unequal southward progress on 
the two sides of the mountains. Referring to the two species in the 
region of Johnson City, Tennessee, Tyler and Lyle (1947) state, ‘“when 
these two wrens meet, they fight to the death. It may be that time 
will replace the Bewick’s with the House Wren in this locality.” 

‘Another noteworthy feature of the invasion is that progression 
appears to be in ‘‘jumps,” rather than by steady, gradual expansion. 
The southward invasions of the Robin and the Blue-headed Vireo were 
definitely of this “‘paratrooper’’ type; that is, birds appeared at a 
considerable distance beyond the last known point and colonized 
locally, usually more than one pair appearing simultaneously. Indeed, 
this may actually be a common invasion pattern. In Georgia, the 
Robin, Blue-headed Vireo, and the Song Sparrow suddenly nested at 
points 100 miles from their former range without appearing at inter- 
mediate points. In the case of the House Wren, groups of birds have 
appeared rather suddenly at Spartanburg, Knoxville, and Athens, 
where bird students are active; to what extent intervening points are 
- occupied has not been determined. 


Limiting Factors: Kendeigh (1934) felt that on the basis of informa- 
tion then available, ‘‘the southward distribution appears to be con- 
trolled by high daily maximum temperatures and competition with 
the Bewick Wren.” Experimentally, 93° F. was found to be a critical 
temperature for T. a. baldwini and the 86° F. average daily maximum 
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temperature isotherm was suggested as a limiting point beyond which 
the House Wren did not nest commonly. It is important to note that 
the former temperature was determined by actual experimentation, 
the latter being merely a correlation with the then existing southern 
range boundary. Recent climatic changes, if any, have tended 
towards increasing mildness which would aid northward invasions 
but which would actually discourage southward invasions. Biotic 
factors, therefore, rather than climatic factors were the probable 
factors limiting the original southern range boundary at Virginia and 
Kentucky. This conclusion, of course, assumes that there has been 
no fundamental change in the morphology and physiology of the 
species itself which would enable it to become more tolerant of southern 
climates. In any event, there has been an appreciable lag between 
the time of extensive habitat change and the occurrence of the invasion. 
Since a population buildup would likely occur within the original 
range first, this lag would be expected if environmental changes were 
the basic cause of the invasion. ‘Thus, after the House Wren became 
an abundant species within its range as a result of man-made changes 
in the environment (that is, production of a vast amount of forest-edge 
habitat with suitable nesting sites) it then began to spread southward 
to occupy territory the climate of which it could tolerate. An inter- 
esting feature of the invasion is that the Ohio House Wren, baldwini, 
has reached Georgia and the east coast of North Carolina, and not the 
Eastern House Wren, aédon, as one might assume and as did Pearson 
(1934). As previously indicated, future observation and study will 
be required to determine if the absence of the Bewick’s Wren east of 
the Appalachians has anything to do with this distributional pattern. 
The present situation should provide an unusual opportunity to study 
further the relationship between these two species which occupy a 
similar niche. 

While climate might not have been the absolute limiting factor in 
southward distribution in the original range (prior to 1920), it is quite 
possible that the species may now be approaching a point where 
climate will be more and more important in determining ultimate 
success and more of a barrier to further spread. The House Wren is 
believed to be relatively stenothermic as compared with the Robin 
and Song Sparrow, to mention two other species invading in the same 
territory. At least we now have an opportunity to analyze the 
situation and perhaps to venture predictions for the future. 

Weather conditions during the months of May, June, and July, 
1950, at Athens, where the species is at least starting to get a foothold, 
were about as normal as one could possibly expect. Average monthly 
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temperatures were no more than a degree from normal and precipita- 
tion was likewise near normal. There were no bad storms or unusu- 
ally hot or cold periods. The first appearance of birds here, therefore, 
was not during an unusual breeding season, although the early spring 
and winter preceding had been unusually warm and dry. In Figure 2 
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Ficurg 2. Daily maximum and average temperatures during egg-laying (E), 
incubation (I), hatching (H), and nestling period (N) of three broods of House 
Wrens at Athens, Georgia, in 1950. See text for explanation. 


daily maximum and daily average temperatures for the known breed- 
ing period are plotted. The time of egg-laying of the first brood of 
female No. 2 was calculated from the known time of nest-leaving, 
assuming a nestling period of 15 days and an incubation period of 13 
days (Kendeigh, 1941). As can be seen in this figure, there were 
about five periods during which maximum temperatures were above 
86° F. (the limit originally suggested by Kendeigh) for several days at 
atime. Since Kendeigh (1934) has shown that the time of egg-laying 
is a critical period, it is important to note that egg-laying occurred in 
one of these hot spells in each of the three known clutches. In May 
the nights were cool and average temperatures lower than during other 
egg-laying periods, but the week during which female No. 1 was laying 
was the hottest of the breeding periods, the maximum temperatures 
being well above the 93° F. found by Kendeigh to produce physiological 
distress. It is important to note that only four eggs were laid at this 
time. Thus, egg-laying at Athens in 1950 occurred at about the most 
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unfavorable times possible as far as maximum temperatures were 
concerned. In spite of this and the fact that two nests were in the 
direct sunlight, nestlings were successfully raised, but their number 
was reduced. Thus, five eggs were laid in the nest of the first nesting 
period and an average of 4.5 in the two second nestings. This may 
be compared with a 6.5 average of the first set and 5.2 for the second 
set as found by Kendeigh and Baldwin (1937) for T. a. baldwins at 
Cleveland, Ohio. Also, two eggs of one of the second sets failed to 
hatch. Again Kendeigh has shown that the number of eggs decreases 
and the percentage of unhatched eggs increases with an increase in 
temperature. 

Thus, it would seem that the Ohio House Wren can tolerate condi- 
tions on the Georgia Piedmont in an average year, but its reproductive 
potential is likely to be less than that farther north; in other words, 
temperature is exerting a limiting effect. Accordingly, climate ap- 
pears to be more and more a barrier as the species spreads southward. 
In time, of course, a small, more heat-tolerant race might become 
selected or evolved, or lower mortality might counterbalance the 
lower reproductive potential. Perhaps for the first time in the history 
of North American ornithology we have a good opportunity to watch 
the interaction of climatic and biotic factors on a species expanding 
its range, and moreover, a species which has been well-studied both in 
the field and in the laboratory. It is hoped that this paper will 
stimulate bird students in southeastern United States to record all 
possible details on the species. Absence or failure of the species in a 
given locality is just as important for the records as is the converse. 


SUMMARY 


1. In June, and July, 1950, the first nests of the House Wren known 
in Georgia were observed at Athens. One male and two females 
constructed three nests. The first nest found (nest No. 1) was be- 
lieved to be a second nesting and contained four eggs all of which 
hatched and fledged. The other female had two broods, the first of 
which contained five young (two were collected) and the second 
contained five eggs of which only three hatched and fledged. All 
nests were located in metal fence posts within a one-half acre grove 
containing fenced enclosures for domestic animals. Only one nest, 
however, was well-shaded by the pecan trees. The male of the colony 
was collected and proved to be Troglodytes aédon baldwini; it was 
identical with West Virginia specimens. 

2. Since the House Wren was not known to nest south of Virginia 
and Kentucky prior to 1920 but has since appeared in many points of 
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North Carolina, upper South Carolina, and western Tennessee, it is 
clear that a well-marked southward invasion of the southeast by birds 
of mid-western stock (ba/dwini) is occurring. Progress has been most 
rapid in the Piedmont Region, east of the Appalachians, where Be- 
wick’s Wren is rare or absent as a breeding bird. The invasion 
resembles that of the Robin and the Blue-headed Vireo recently 
documented, in that it has occurred by ‘“jumps’’—groups of birds 
colonizing locally, often at some distance from the last known point of 
their southern range. 

3. Analysis of climatic conditions and known physiological toler- 
ances of the species leads to the conclusion that biotic rather than 
climatic factors limited the southern boundary of the range as it 
existed prior to 1920. However, since the amount of reproduction 
(as judged by the number of eggs laid and hatched) by the Athens 
colony was definitely decreased by high temperatures during the egg- 
laying periods, it is thought that climate, particularly maximum 
daily temperatures during the breeding season, will exert an increas- 
ingly important limiting effect as the species moves southward. 
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TWENTY-SIXTH SUPPLEMENT TO THE AMERICAN 
ORNITHOLOGISTS’ UNION CHECK-LIST 
OF NORTH AMERICAN BIRDS! 


THE present supplement covers proposals for change in name or 
status, or for addition, that have been accepted by action of the Com- 
mittee to the end of the year 1950. The Committee held sessions 
during the A.O.U. meetings in Minneapolis and St. Paul, and has 
conducted much additional business through the circulation of 
memoranda. ‘The revision for the Fifth Edition of the Check-list is 
now well advanced into the final Order, the Passeriformes, though 
there is a considerable volume of work still ahead. 


ALEXANDER WETMORE, Chairman 
HERBERT FRIEDMANN, Vice-Chairman 
FREDERICK C. LINCOLN 

Committee ALDEN H. MILLER 
James L. PETERS 
JOSSELYN VAN TYNE 
Joun T. ZIMMER 


Fulmarus glacialis minor (Kjaerbglling). Fuimar. [86a.). 
Procellaria minor Kjaerbglling, Danmarks Fugle, 1852, p. 324. (North 
Greenland.) Additional subspecies. Baffin Island, Davis Strait, and 
western and northern Greenland. See Salomonsen, Dansk Orn. For. 
Tidsskr., vol. 44, pt. 2, April, 1950, pp. 100-105; Birds of Greenland, pt. 1, 
1950, pp. 40-41. 

Branta nigricans again considered a species, distinct from Branta bernicla. 
Found breeding on Prince Patrick Island with B. b. hrota. See Handley, 
Wilson Bull., vol. 62, no. 3, 1950, pp. 128-132. 

Anser albifrons albifrons (Scopoli) becomes Anser albifrons frontalis Baird, 
from Anser frontalis Baird, in Baird, Cassin and Lawrence, Rep. Expl. 
Surv. R. R. Pac., vol. 9, 1858, p. 762. (Selkirk Settlement and Fort Thorn 
= Fort Thorn, N. Mex.) See Todd, Condor, vol. 52, no. 2, March 15, 1950, 
pp. 63-68. 

Accipiter gentilis striatulus (Ridgway) in part is synonymized with A. g. atri- 
capillus, and in part becomes Accipiter gentilis laingi Taverner, from Astur 
atricapillus laingi Taverner, Condor, vol. 42, no. 3, May 15, 1940, p. 160. 
(Masset, Queen Charlotte Islands, British Columbia.) See Friedmann, 
U.S. Natl. Mus. Bull. 50, pt. 11, 1950, pp. 150, 162. 

Falco peregrinus calidus Latham, becomes Falco peregrinus harterti Buturlin, 
Psov. i Ruzejn. Okhota, vol. 13, no. 7, 1907, p. 100. (Lower Kolyma.) 
See Friedmann, U. S. Natl. Mus. Bull. 50, pt. 11, 1950, p. 665; Stegmann, 
Journ. f. Orn., vol. 82, pt. 2, April, 1934, pp. 228-231. 


1 The Twenty-fifth Supplement was published in The Auk, vol. 67, no. 3, July, 1950, pp. 368-370. 
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The genus Rhyacophilus is united with Tringa, since the slight differences are 
not considered of generic value. The species of our list therefore will stand 
as follows: Tringa glareola Linnaeus. 

Erolia maritima becomes Erolia maritima maritima through recognition of the 
following subspecies. 

Erolia maritima groenlandica (L@venskiold). GREENLAND PuRPLE SAND- 
PIPER. [235e.] Calidris maritima groenlandica L¢évenskiold, Dansk Orn. 
For. Tidsskr., vol. 44, September, 1950, p. 166. (Godthaab, Greenland.) 
Additional subspecies. Greenland. 

The genus Oreopeleia is united with Geotrygon, as the slight differences are not 
considered of generic value. See Wetmore, Proc. Biol. Soc. Washington, 
vol. 63, December 29, 1950, p. 173. The forms of our list therefore will 
stand as follows: 

Genus Geotrygon Gosse 

Geotrygon Gosse, Birds Jamaica, 1847, p. 316. Type, by subsequent desig- 
nation, Geotrygon sylvatica Gosse = Columbigallina versicolor Lafresnaye 
(Reichenbach, 1852). 

Geotrygon chrysia Bonaparte. 

Geotrygon montana montana (Linnaeus). 

The genus Balanosphyra is reduced to a subgenus of Melanerpes. See Peters, 
Check-list Birds of the World, vol. 6, 1948, pp. 157-159. The races in our 
list therefore will stand as follows: 

Melanerpes formicivorus formicivorus (Swainson). 

Melanerpes formicivorus bairdi Ridgway. 

Melanerpes formicivorus martirensis (Grinnell and Swarth). 

Melanerpes formicivorus angustifrons Baird. 

Myiarchus tuberculifer tresmariae Nelson. TRES Marias OLIvackous FLy- 
CATCHER. [4555]. Myiarchus lawrencei tresmariae Nelson, Proc. Biol. Soc. 
Washington, vol. 17, March 10, 1904, p. 49. (Maria Madre Island, Tres 
Marias Islands, México.) Additional form. Tres Marias Islands, west 
coast of Nayarit, México; casual in the Sierra Laguna, Baja California. 
See Phillips, Auk, vol. 66, no. 1, January, 1949, p. 92. 

Genus Cissilopha Bonaparte, Consp. Gen. Av., vol. 1, 1850 (February 3, 1851), 
p. 380. Type, by monotypy, Garrulus sanblasianus Lafresnaye = Pica 
san-blasiana Lafresnaye. 

Added for the following: 

Cissilopha san-blasiana nelsoni Bangs and Penard. NorTHERN SAN BLAS 
Jay. [483.1.] Cissilopha sanblasiana nelsoni Bangs and Penard, Bull. Mus. 
Comp. Zodl., vol. 63, June, 1919, p. 40. (Colima, México.) Nayarit to 
Colima, southwestern México; recorded near Tucson, Arizona. See Phillips, 
Condor, vol. 52, no. 2, March 15, 1950, p. 86. 

Parus inornatus murinus (Ridgway), 1903, antedated by Parus murinus 
Brehm, 1855, takes the next available name, becoming Parus inornatus 
affabilis (Grinnell and Swarth), from Baeolophus inornatus affabilis Grinnell 
and Swarth, Univ. Calif. Publ. Zool., vol. 30, no. 5, September 16, 1926, p. 
164. (Concepcién, 6,000 feet altitude, Sierra San Pedro Martir, Baja 
California.) 

Myadestes townsendi becomes Myadestes townsendi townsendi because of recog- 
nition of an extralimital subspecies. See Moore, Proc. Biol. Soc. Washing- 
ton, vol. 50, November 30, 1937, p. 201. 
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298. Euthlypis lachrymosa tephra Ridgway becomes Euthlypis lachrymosa (Bona- 


parte), since no subspecies are recognized. The reference for the name is 
Basileuterus lachrymosa Bonaparte, Consp. Gen. Av., vol. 1, 1850 (February 
3, 1851), p. 314. (Lagumas, Oaxaca.) See van Rossem, Occ. Papers Mus. 
Zool. Louisiana State Univ. no. 21, 1945, p. 233. 

Cassidix mexicanus nelsoni (Ridgway). SONORAN BOAT-TAILED GRACKLE. 
[513c.] Scaphidurus major nelsoni Ridgway, Proc. Washington Acad. Sci., 
vol. 3, April 15, 1901, p. 151. (Alamos, Sonora.) Additional form. So- 
nora, Recently recorded from several localities in southern Arizona. 

Pinicola enucleator eschatosus Oberholser. NEWFOUNDLAND Ping GROSBEAK. 
[515g.] Pinicola enucleator eschatosus Oberholser, Proc. Biol. Soc. Wash., vol. 
27, March 20, 1914, p. 51. (Harry’s River, Newfoundland.) Additional 
form. Breeds from Newfoundland to Nova Scotia, northern Maine, and 
northern New Hampshire; south in winter to southern New England and 
New York; casually elsewhere. See Wetmore, Journ. Washington Acad. 
Sci., vol. 39, no. 7, July 15, 1949, pp. 245-247. 

The first reference to the scientific name of the Eastern Bachman’s Sparrow is 
Fringilla bachmani Audubon, Birds Amer., folio ed., vol. 2, 1833, plate 165. 
The following year, in Orn. Biogr., vol. 2, 1834, p. 366, the name was given 
as Fringilla bachmanii. The accepted form, from the earlier date, is Aimo- 
phila aestivalis bachmani (Audubon). 

Passerella iliaca zaboria Oberholser. Yukon Fox Sparrow. [S85 p.] Passer- 
ella iliaca zaboria Oberholser, Journ. Washington Acad. Sci., vol. 36, no. 
ll, November 15, 1946, p. 388. (Circle, Alaska.) Additional forma. 
Breeding from Alaska and Hudson Bay south to Alberta and Manitoba; in 
winter to Texas, Louisiana, and Florida. 
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GENERAL NOTES 


Range of the Ringed Penguin, Pygoscelis antarctica.—In the January, 1949, 
issue of ‘The Auk,’ Mr. Malcolm Davis draws attention to Peter I. Island as a new 
locality of the Ringed Penguin. As a member of the U. S. Navy Second Antarctic 
Development Project, 1947-1948, Mr. Davis landed at Framnes Head, Peter I. 
Island, on February 15, 1948, and found two specimens of the Ringed Penguin, 
which did not appear to have been breeding and were brought to The National 
Zoological Park in Washington, D. C. 

However, as I wrote Mr. Davis some time ago, but after his note for “The Auk’ had 
been printed, the Ringed Penguin has been reported from Peter I. Island before, and 
in February, 1948, it was actually breeding there, but only a single pair. 

The first landing at Peter I. Island was carried out during the second Norvegia 
expedition, on February 2, 1929, and the zoologist and scientific leader of the expedi- 
tion, Dr. O. Olstad, has given a brief account of the birds of the island (Norsk 
Geogr. Tidsskr. 2, Oslo, 1929); he found the Adelie Penguin, Pygoscelis adeliae, 
breeding, and observed the Ringed Penguin. This information is repeated in a 
report of 1945 by the present author (‘Antarctic and Sub-antarctic Birds’ [Oslo], 
reviewed in The Auk, 64: 476-477). 

The Norwegian Brategg expedition of 1947-1948 visited Peter I. Island from 
February 8 to 13, 1948, and missed the U. S. S. Edisto and Mr. Davis by two days 
only and less than 200 miles. On Framnes Head, I banded 51 Adelie Penguins (26 
adults and 25 chicks) and four Ringed Penguins (2 adults and 2 chicks). 

From this, and from additional specimens collected, and observations made 
during two days ashore, I estimate the number of Adelie Penguins as 18 or 20 pairs 
with young, Of the Ringed Penguin, a pair and two chicks were banded, but in 
addition at least one unmated adult was seen. 

It was interesting to note that the Adelie chicks were full-grown and fully feathered, 
yet some of them still had some down adhering to the upper parts (head, neck, back, 
and flippers). The two Ringed Penguin chicks were only about half-grown, and still 
in their second down, gray or grayish brown. 

Murphy (‘Oceanic Birds of South America,’ 1: 412-413) says “‘. . . chicks hatched 
about the end of the first week in January at the South Orkneys were beginning to 
show the chin-strap of their first contour plumage by February 11,’’ and, as their rate 
of growth is more rapid than that of the nearest relatives, ‘“‘. . . were thus quite as 
advanced as their cousins of the other species.’ 

The Ringed Penguin chicks of Peter I. Island may have hatched about January 20, 
a rather late date for such a highly polar region. 

As the two specimens captured by Mr. Davis were not banded, it is possible that 
one or two of the Ringed Penguins observed and banded by me may have lost the 
ring. But is it also possible that more than one unmated bird has been present; yet 
I never saw simultaneously more than three specimens ashore. At least it is to be 
hoped that one parent, if not both, remained for the upbringing of the young. The 
nest was situated amidst the major part of the Adelie rookery which consisted of 
three distinct groups, one of these consisting of two pairs, another of four, and the 
third comprising the rest. , 

To conclude, I may mention that the Ringed Penguin was observed at sea once 
only, at the ice-edge in position 66° 25’ S. lat., 89° 55’ W. long.—two birds on De- 
cember 19, 1947.—Ho.LGER HOLGERSEN, Stavanger Museum, Stavanger, Norway. 
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Yellow-billed Tropic Bird, Phaéthon lepturus on the North 
Florida Coast.—Arthur H. Howell (‘Florida Bird Life,’ 1932: 81-82), records the : 
occurrence of the Vellow-billed Tropic Bird in Florida as follows: Audubon, eight or : 
ten birds seen at the Dry Tortugas, 1832; Maynard, a single bird seen near the 

Florida Keys, 1881; Brewster, a single specimen taken at Merritt’s Island, 1886; 

Pennock, a single bird seen at St. Marks, 1919. 


As far as is known by the writer this present specimen is the only one of this species 
taken on the north Florida Coast. 


On September 7, 1950, this bird was picked up by Mrs. A. W. Sears on Ponte 
Vedra Beach, St. John’s County, apparently exhausted by the hurricane of Septem- 
ber 6. It was taken to her home where she set out food, but it would not eat. The 
next day she took it to the beach and released it, where it was picked up by Mr. 
Hutchinson I. Cone, Jr. who took it to his home and attempted to feed it. It refused 
food and died September 9. 

Mr. Cone brought the specimen to me and I made a study skin of it. It was later 
identified as an immature Yellow-billed Tropic Bird by Dr. Pierce Brodkorb of the 
Department of Biology, University of Florida, Gainesville. 

On September 9 the writer, accompanied by Messrs. S. A. Grimes and Wilbur 
Gary, went to Ponte Vedra Beach and to Jacksonville Beach where Mr. Grimes 
found a primary from a Yellow-billed Tropic bird—possible proof that other birds of 
this species had visited the north Florida Coast.—Rgc. R. McKay, Jacksonville 
Children’s Museum, Jacksonville 4, Florida, 


The Pinnated Bittern, Botaurus pinnatus, in Paraguay.—Botaurus pinnatus 
(Wagler), the Pinnated Bittern, has a wide distribution in South America from 
Colombia, Venezuela, and Trinidad south to western Ecuador on the Pacific coast, 
and through central and eastern Brazil (Mato Grosso, Goiaz, Pernambuco, Bafa, 
Rio de Janeiro, Sdo Paulo) to Uruguay and the Province of Buenos Aires, Argentina. 
In the interior it has not been recorded to date in Bolivia, and it is reported from Para- 
guay for the second time in the present note. There are also two authentic records 
for Nicaragua, from San del Norte and the Rio Menco, though the species has not been 
found elsewhere in Central America. The U.S. National Museum has one skin from 
near Orloff, in the Paraguayan Chaco, taken April 11, 1950, by O. O. Miller. The 
collector noted that the species was rare, but apparently it is known to the Indians 
since the name Pin-pin-ay is recorded on the label, together with an observation on 
the usual bittern habit of posing so that the bird is distinguished with difficulty from 
its background of rushes.—ALEXANDER WETMORE, Smithsonian Institution, Wash- 
ington, 25 D. C. 


Some Observations on the Laysan Duck, Anas wyvilliana laysanensis.— 
On June 23, 1950, the MV Hugh M. Smith, fisheries research vessel of the Pacific 
Oceanic Fishery Investigations, U. S. Fish and Wildlife Service, stopped at Laysan 
Island during a voyage of research. The author, who was aboard the vessel as a 
collaborator of the Fish and Wildlife Service, went ashore to tag green turtles and 
observe reef fishes and sea birds. While engaged in these tasks, counts were made tn 
of the Laysan Duck. 

Thirty-three Laysan Ducks were counted during the course of a walk about the 
central lagoon of Laysan Island, of which 26 were adults and seven were young. The 
young ducks were still downy and were observed in two small flocks of four and three 
birds, respectively, each behind an adult female. 
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Four of the birds counted were flushed out of the beach morning glory which thickly 
covers patches which are acres in extent; these birds only flushed when accidentally 
approached within four feet or less. The remainder of the birds counted were found 
along the shores of the lagoon and were passed without flushing, at least for any 
distance. These facts make it most unlikely that any of these ducks were counted 
more than once, and there may have been ducks in the beach morning glory that were 
not flushed. Hence, these counts of the ducks of Laysan are undoubtedly less, by an 
unknown amount, than the actual number of birds on the island. 

At the present time the population of the Laysan Duck appears to be on the 
increase. Fisher (Bull. U. S. Fish Comm., 23 (pt. 3): 769-807, 1903) estimated the 
total population to be less than 100 birds at the time of his visit in May of 1902. 
Munro, (‘Birds of Hawaii,’ Tongg Publ. Co., Honolulu, 1944) gave the following 
estimates made by various observers: 


Year Number of Ducks Observer 

1911 6 Professor Dill 
1925 20 Dr. Wetmore 
1936 11 Mr. Coultas 


The number observed during the visit of the MV Hugh M. Smith exceeds all 
previous estimates except that of Fisher. The apparent increase in the duck popula- 
tion, as indicated by these counts, may be due to the comparative infrequency of 
visits during the last decade and also to the restoration of the vegetative cover 
following the disappearance of rabbits from the island. The description and photo- 
graphs of Laysan Island given by Fisher for 1902 would fit the conditions observed 
at the time of my visit, which was not the case for the other observers listed. 

The Laysan Finch, Telespiza flavissima, is yet quite abundant. No examples of 
the Laysan Rail, Porzanula palmeri, were seen, however—VERNON E. Brock, 
Board of Agriculture and Forestry, Honolulu 1, T. H. 


Rat Snake Overpowers Red-shouldered Hawk, Buteo lineatus,—On the 
morning of December 3, 1950, Mr. J. M. Heiser, my son Stephen, his friend William 
Green, and I saw a Red-shouldered Hawk lying behind a small bush within the area 
of the San Jacinto Battlefield near Houston. It was on its back, its feathers ruffled, 
its wings half-extended and relaxed, its legs limp. The mouth and eyes were open; 
it was not struggling. Only on second glance did we see that a large snake was 
wrapped tightly about the hawk’s neck. Holding the hawk’s legs, I removed the 
snake. The thick of its body formed one loop about the bird’s neck, and its tail 
region formed another. I had to exert considerable force to release the loops. 
When the hawk was free, it hung limp in my hand for a few seconds, and then started 
struggling. I released it, and it flew away, apparently not seriously injured. The 
snake proved to be a Lindheimer’s Rat Snake, Elaphe obsoleta lindheimeri. It was 
just over four feet long and nearly two inches in diameter. We could find no injury 
on its body, and it was still full of energy. We released it, and after a few threatening 
gestures in our direction, it crawled away. I have no doubt that, without our inter- 
vention, the hawk would have been dead in a few more minutes. Since the Red- 
shouldered Hawk preys on snakes, and the Lindheimer’s Rat Snake sometimes preys 
on birds, one wonders which animal was the aggressor in this encounter—GEORGE 
G. WriiaMs, The Rice Institute, Houston, Texas. 

Aerial Feeding of Duck Hawk, Falco p. anatum.—During the summers of 


1949 and 1950, the writer has had exceptional opportunities to observe the tremendous 
bat flights which issue from the largest bat cave in the United States, the Ney Cave, 


|. 
a 
| | 
1 
j 
: 
i 
4 


General Notes 373 


Medina County, Texas (Edwards Plateau). Some 13 trips have been made there, 
and flights checked carefully. Other observers at Texas bat caves, whether interested 
in the bats themselves, or the caves which harbor them, have commented on the 
predation on these mammals by certain birds of prey Several of them mention the 
Duck Hawk. However, as far as the writer has been able to find, none refers to the 
habit of this superb falcon of occasionally feeding on the wing. 


While many instances of predation were noted in 1949, such habit was not observed 
by the writer until 1950. The method of securing prey varies. At times, the falcon 
will dive headlong into the stream of bats in a spectacular stoop; again it may fly 
straight through the “living river,’ and emerge with a bat in the talons. Also, at 
times, it flies parallel to them, then swerves sideways, makes a ‘‘zoom” and reaches 
outward and forward with the talons, so seizing a bat. One was seen in early August 
to miss such a strike then, almost instantaneously, reach sideways with the right 
foot, and seize a bat. 

In at least half a dozen instances during 1950, the falcon was seen to begin feeding 
on the bat at once. Reaching the foot forward and the head downward and back, it 
devoured the edible portions quickly, releasing the wings which fluttered downward. 
During this manoeuver the falcon’s wings were at right angles to the body, and the 
bird was soaring. It was exactly the technique of the Swallow-tailed Kite, Elanoides 
forficatus, in aerial feeding. 


Predation by such birds at Ney Cave has been recorded by D. G. Constantine 
“Great Bat Colonies Attract Predators’ and K. E. Stager “Falcons Prey on Ney 
Cave Bats” (National Speleol. Soc., Washington, D. C., Bull. 10: 100, 98, April, 
1948). The bat preyed upon is the Mexican Free-tailed Bat, Tadarida mexicana. 
The population of Ney Cave has been estimated at between 20 and 30 million bats. 
It seems rather obvious that raptorial predation on these animals at this locality is 
inconsequential, though regular. The writer has never witnessed aerial feeding of 
the Duck Hawk previously, though he has seen it make many kills ALEXANDER 
Sprunt, Jr., National Audubon Society, Charleston 50, S. C. 


Food of the Peregrine Falcon, Falco peregrinus, in Interior Alaska.—On 
September 24, 1950, a Peregrine’s aerie was discovered on some bluffs overhanging 
the Tanana River near the old town site of Chena, Alaska. A single, adult falcon, 
probably a male to judge by its small size, was seen to fly down the river and perch on 
one of the bluffs. Another trip was made to this site on September 30, and on subse- 
quent days, but the Peregrine was not seen again, and it was assumed that the bird 
had migrated. 

Investigation of the bluffs revealed a number of feeding shelves and scrapes that 
were well-covered with droppings, pellets, and the remains of prey. This seemed to 
indicate that a family of Peregrines had occupied the bluffs during the past summer, 
and in as much as the Indians living along the river are acquainted with a pair of 
Peregrines that has nested in past years on some bluffs about five miles farther down 
the river, this seems even more likely. 

The remains lying about the bluffs were collected on October 1, and the data from 
these are presented in the accompanying table. Unfortunately it is not known how 
many Peregrines occupied the bluffs during the breeding season or how long the 
material had been accumulating below the aerie. The data do, however, give some 
interesting information on the relative use of various birds as food by the Peregrine 
Falcon. 
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Kill items included such things as dried wings and feet, dried heads, loose primary 
and secondary feathers, tail feathers, and breast feathers. Each kill item has been 
tabulated, but where two or more items appeared to belong to a single prey animal, 
these have been recorded as one individual. 


SuMMARY OF PEREGRINE 


Number 


Species 


Holboell’s Grebe, Colymbus grisegena (?) 
Green-winged Teal, Anas carolinensis 
Buffile-head, Bucephala albeola (?) 
Sparrow Hawk, Falco sparverius 

Spruce Grouse, Canachiles canadensis 
Ruffed Grouse, Bonasa umbellus 

Lesser Vellow-legs, Totanus flavipes 
Gulls, Larus spp. 

Hawk Owl, Surnia ulula 


Gray-cheeked Thrush, Hylocichla minima (?) 
Rusty Blackbird, Euphagus carolinus 

Pine Grosbeak, Pinicola enucleator 

Robin, Turdus migratorius 

Unidentified passerines 


Tora. 


AR 


N 
3 


In order that the figures represented in the table may have more meaning, the 
following generalizations are offered on the relative abundance in the Fairbanks area 
of the species listed in the table. These generalizations are based on personal 
observation but are not the result of any extensive or systematic counting technique. 
1. The Green-winged Teal, Anas carolinensis, is the common nesting duck in thisarea. 
2. Next to the Wilson’s Snipe, Capella gallinago, which does not appear in the table, 
the Lesser Yellow-legs, Tofanus flavipes, is the most common member of the Scolo- 
pacidae seen in the spring. 3. The Short-billed gull, Larus canus, and the Herring 
Gull, Larus argentatus, are both common migrants along the interior rivers. 4. The 
Alaska Jay, Perisoreus canadensis fumifrons, is the fourth most common resident 
passerine bird, being exceeded in numbers only by the Chickadees, Parus spp., the 
Pine Grosbeak, Pinicola enucleator, and the Redpolls, Acanthis spp., in ascending 
order. The Robin, Turdus migratorius, is the most common migratory passerine 
bird. 

The rather high incidence of forest and woodland birds, species whose habitat 
preferences normally preclude most of them from the Peregrine’s diet, which appears 
in this table may be due to the fact that the Tanana River provides an open hunting 
area nearly a mile wide where these bluffs are located. Any forest-inhabiting species 
attempting to fly from one side of the river to the other would be highly vulnerable to 
the hunting tactics of the Peregrine —Tom Canz, College, Alaska. 


Sora, Porzana carolina, in Connecticut in Midwinter.—On January 3, 1950, 
Mr. Allan Barker captured a Sora in a muskrat trap in Glastonbury, Hartford Co., 
Connecticut. According to Chandler S. Robbins of the U. S. Fish and Wildlife 
Service, at whose suggestion this note is written, this represents the second Connecti- 
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cut winter record for the Sora, and one of a very few winter records for New England 
as a whole. 


Mr. Barker presented the bird to Miss Marjorie Crimmings who prepared it as a 
study skin and donated it to Cornell University. It was an adult male, apparently 
in excellent physical condition. The testes measured approximately 4 by 2 
millimeters. The specimen is now No. 22392 in the Louis Agassiz Fuertes Memorial 
Collection at Cornell—Kegnnera C. Parkes, Laboratory of Ornithology, Cornell 
University, Ithaca, New York. 


Courtship Feeding by the Purple Gallinule, Porphyrula martinica.—At a 
fishing camp on the St. Johns River, Brevard Co., Florida, three pairs of these 
Gallinules took from the hand offerings of bread and raw fish. They came to the 
door of the owner’s cabin and sometimes entered it. A nest, about four rods from 
the door-yard, containing six eggs which hatched April 29 to May 1, 1950, was 
attended by one of the birds which brought bits of bread and fed it to the other. 
Mrs. M. M. Nice tells me this may be the first recorded instance of this kind for this 
species. She writes, ‘“Lack (1940) says that it has been reported for Gallinula 
chloropus.”—E. R. Forp, Newaygo, Michigan. 


American Woodcock, Philohela minor, Nesting in South Carolina.—Al- 
though the American Woodcock is recorded as a permanent resident of South Caro- 
lina, there are only six previous records of its eggs being observed in this state 
(Sprunt and Chamberlain, South Carolina Bird Life, 1950: 221). 


After having been told by one of my patients that he had flushed several Woodcocks 
in a swamp ten miles east of Lake City in Florence County, South Carolina, while 
quail hunting, I went to this swamp on February 16, 1950, to search for their nest. 
I flushed two birds. One was apparently feeding; the other was flushed from its nest. 
The four slightly incubated eggs were in a depression in the dead leaves at the foot of 
several black gum saplings about 20 feet from the water’s edge. The ground where 
the eggs were placed was only about six inches above the water level of the swamp. 


On February 25, 1950, I collected two more sets of eggs in a small swamp 15 miles 
southeast of Florence, Florence County, South Carolina. One set was found under 
the branches of a recently felled pine tree on fairly high ground 50 or 60 feet from the 
water’s edge in the swamp. The bird was flushed while feeding 30 feet from its nest. 
The four slightly incubated eggs were cold. The other set was in a small, bush- 
covered mound of earth completely surrounded by water in the center of the swamp. 
The bird was flushed from its nest, and the four eggs were well along in incubation.— 
J. Jenxmns, Olania, South Carolina. 


A Spring Record of the Woodcock, Philohela minor, in Kansas.—On 
March 5, 1949, I was making observations at the nest of a Great Horned Owl, Bubo 
virginianus, on the north wall of the Museum of Natural History at the University of 
Kansas, Douglas County, Lawrence, Kansas. At 9:55 p. m. the adult female left 
the nest after feeding the two owlets bits of rabbit meat. At 10:15 p. m. she returned 
to the nest ledge with a freshly decapitated American Woodcock. This specimen 
was checked with study skins in the museum collection. So far as is known this is 
the first spring record for Kansas. Long stated in his ‘Check-List of Kansas Birds’ 
(Trans. Kansas Acad. Sci., 43: 442, 1940) that the Woodcock was formerly a rare 
summer resident, now an occasional migrant. However, all records have been in the 
fall —Rocer O. O_mstep, 818 Alabama Street, Lawrence, Kansas. 
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A Set of Twelve Eggs of the Woodcock, Philohela minor.—In common with 
other members of the family, a set of eggs of the Woodcock almost always numbers 
four. Sets of five are rare and sets of three are not common, although found once 
in awhile. The following occurrence is, therefore, of unusual interest. 

On April 30, 1938, Paul Bryan of the Tennessee Valley Authority found a nest of 
this bird at the Wheeler Reservoir, near Decatur, Alabama, that contained 12 eggs. 
When the report was received with other distribution and migration data, I naturally 
assumed that an error had been made and wrote Mr. Bryan to that effect. He 
replied that ‘“The nest of twelve Woodcock eggs is correct. I saw the bird on the 
nest, flushed her off and counted the eggs. There could be a possibility of several 
[birds] laying in the same nest although I have never heard of it. I made a complete 
check of the nest and contents. The eggs were all Woodcock eggs and there were 
twelve in the nest.” 

As Mr. Bryan states, this set could have been the product of three females laying 
in the same nest, but even if this explanation is accepted, the record is most excep- 
tional —Freperick C. Lincoun, Fish and Wildlife Service, Washington, D. C. 


Greater Yellow-legs, Totanus melanoleucus, Swimming.—On October 18, 
13 Greater Yellow-legs were seen feeding along the edge of a small fresh-water pond 
on the edge of the salt marsh near Cape May Court House, New Jersey. My 
companion and I advanced cautiously, and the birds, becoming uneasy, waded out 
into the pond. Instead of taking flight, as we expected, they continued wading until 
they floated and then gathered into a close group and continued swimming gently 
towards the center of the pond. They swam easily, with the fore-part low and the 
stern high, and kept up a musical gabbling as they progressed. After they had gone 
about 50 yards and had reached the center of the pond they suddenly sprang into 
flight and made off, calling the usual tri-syllabic note. 

Earlier in the day we had watched a single bird swim across a ten-foot channel ia 
the marsh while chasing small fish, and I have a note of an exactly similar occurrence 
last year on October 12. 

Bent (U. S. Nat. Mus. Bull. 142: 328, 1927) quotes J. T. Nichols’ reference to this 
not infrequent swimming of the Greater Yellow-legs. It is to be expected that shore- 
birds can swim; what is surprising is that they do it so seldom.—J. p’Arcy NortTs- 
woop, 270 North Fullerton Avenue, Montclair, N. J. 


Wilson’s Phalarope, Steganopus tricolor, a New Record for the West 
Indies.—On September 25, 1949, an example of Wilson’s Phalarope, was collected 
by Mr. Francois Hayot at Petit-Bourg, Martinique, French West Indies. Identifi- 
cation of the specimen has been confirmed at the American Museum of Natural 
History, New York, to the collection of which it has been added. 

This constitutes a new record for the West Indies, a somewhat remarkable fact 
because Wilson’s Phalarope is a regular migrant to South America and was originally 
described from Paraguay. The species, unlike the two other phalaropes, is pri- 
marily a bird of inland waters rather than of the ocean, and pelagic records in either 
the Atlantic or the Pacific are extremely rare. 

The Martinique specimen is a young bird, wholly comparable in plumage and 
measurements with others of the same season of the year. Its youthful character 
was confirmed by examination of the gonads. Its stomach was full of insects in a 
state of digestion that made identification impossible. The terrain in which it was 
collected was a bare, flat stretch of land separated from the sea by a mangrove 
swamp and showing only a few tufts of sedge among pools of rainwater. 
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Possibly the presence of Wilson’s Phalarope at Martinique may be explained by 
the violent atmospheric disturbance that prevailed over the Caribbean area during 
September, 1949. Between September 20 and 23 there were similar depressions and 
anticyclones over the southern United States and the Gulf of Mexico, and on the 
24th of the month a hurricane swept over the Tampico district with violent reper- 
cussions as far east as the Lesser Antilles. 

From July to November, Martinique lies on the flyway of many migrant shore 
birds, including Totanus melanoleucus, T. flavipes, Tringa solitaria, Numenius 
phaeopus, Catoptrophorus semipalmatus, Micropalama himantopus, Ereunetes pusillus 
and E. maurii, Erolia melanotos, E. fuscicollis, E. minutilla, Pluvialis dominicus, and 
Squatarola squatarola, Under the circumstances it is likely that further observation 
in the Lesser Antilles may show that the species here recorded is a less uncommon 
migrant than has been believed in the past—REVEREND FaTHer PincHon, M. 
Bon-Saint-Come, Martinique. 


The Pomarine Jaeger, Stercorarius pomarinus, in South Carolina.— 
Heretofore, there has been but one record for the occurrence of Stercorarius pomarinus 
in South Carolina—a sight record by Allan R. Phillips, off Charleston, November 4, 
1943. On October 28, 1950, while fishing in Lake Moultrie, Santee-Cooper, Berkeley 
County, S. C., Mr. Ben Scott Whaley of Charleston secured a male Pomarine Jaeger 
with a boat paddle! It was making an attack on a Laughing Gull, Larus atricilla, 
and had knocked the latter out of the air into the water three times when Mr. Whaley 
came up to it in an outboard skiff. The jaeger was so intent upon its victim that it 
was itself killed in the above mentioned manner. The specimen was presented to 
the Charleston Museum. ‘Two others were seen the same afternoon. 

This record, aside from constituting the first actual specimen of the species for the 
state, is the more remarkable on account of the location. The writer has seen 
jaegers but twice from South Carolina beaches, though they occur regularly off- 
shore. Lake Moultrie is a huge, impounded body of water, created for hydroelectric 
power, about 30 miles in from the coast. Its presence attracts numerous gulls, and 
one supposes that these jaegers must have followed such birds inland. The writer is 
indebted to Mr. Whaley for the privilege of recording this important capture and 
observation.— ALEXANDER SPRUNT, JR., The Crescent, Charleston 50, S. C. 


Nests of the Barn Owl, Tyto a. pratincola, and the Red Crossbill, Loxia 
curvirostra, in Essex County, Massachusetts.—The Barn Owl has nested regu- 
larly for many years on Martha’s Vineyard, off the southeast coast, but there are 
few records of breeding birds for the mainland of Massachusetts. Several for the 
Springfield area, Cambridge (1942-1944), Concord and Pittsfield (each in 1945) are 
the only printed records found for this century. In Essex County the bird has been 
considered an accidental visitor, with eight records prior to 1949; three of these are 
substantiated by specimens in the Peabody Museum in Salem. ‘These were collected 
over a wide span of years: Lynn, 1862; Danvers, 1900; and Ipswich, 1931. On May 
9, 1949, Mr. and Mrs. Daniel Poor, Jr., of the latter township found an owl sitting on 
four eggs in their barn; this was identified by Mrs. Lionel Shepherd as a Barn Owl. 
On June 7, 28 days later, one egg hatched. The adult continued to sit on the re- 
maining eggs until they were removed on June 24, after they had been incubated for 
more than six weeks. Two proved to be empty, the third was infertile. The single 
young was photographed and banded on July 9; on July 20 it left the rafter near the 
nest and was not again seen until July 73 when it was found, well-feathered out, in a 
“nest” of old automobile tires piled on the floor below. It was noted intermittently 
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until the first week of September; fresh owl pellets were found during the remainder 
of the month. 

Although this barn is in constant use and the doors are usually open, the Barn 
Owls again nested here in 1950. Three young hatched from the clutch of four eggs 
and the young were again banded. 

Flocks of Red Crossbills appear in Massachusetts with some regularity; there are 
more than 60 published records for the decade 1940-1950. Nesting records are quite 
otherwise—the Marblehead nest of 1917 being the only one known for the mainland 
of this state in the twentieth century (Wm. Brewster, Auk, 35: 225, 1918). 

During the winter of 1949-50 from one to four of these wanderers were seen at 
intervals on Andrews Point, Cape Ann. A pair was watched on March 3, 5, and 13 
for a total of five hours as they fed on the seeds of the pitch pine, Pinus rigida. 
They called softly and continuously, though the hard, dry pip-pip was never heard; 
the male at times sang briefly. On March 17 Mr. Martin Curtler of Rockport and I 
saw the female carrying nesting material. With the male in close attendance and 
singing softly, we watched her working on a haif-built nest about 30 feet up in a 
pitch pine. The nest was saddled on a branch three feet from the tip, where the 
foliage was dense, and only a short distance from the upper windows of a summer 
cottage. The female carried an eight-inch willow twig from a nearby tree and 
worked it into the nest; she also broke off and used dead twigs from a white spruce, 
Picea alba, planted in a neighboring yard. The area contains a number of summer 
homes, then vacant, with adjoining groves of pitch pines. 

On March 15 Miss Ann McCarthy of Beverly saw the pair of Crossbills with 
Chickadees, Parus atricapillus, and Red-breasted Nuthatches, Sitta canadensis. The 
Red Crossbills later left the flock and went to the nesting tree where the male was 
seen to pick up pine needles and present them to the female, repeating this perform- 
ance three times. The birds kept up a constant low chattering while working. On 
March 24 the nest appeared to be finished, but there were no Crossbills in the vicinity. 
However on April 6, the owner of this property, Mrs. Harold S. Dole, saw the female 
sitting on the nest as the tree was whipped by a wild gale. Later in the day it had 
fallen, and she recovered the nest, intact but empty, from the road below. There on 
April 7, Mr. Curtler found some egg fragments which with the nest were placed in 
the Peabody Museum. 

The nest is composed principally of fine grasses and weed stalks; around the outer 
rim there are a few small twigs from three to five inches long, most of them from the 
spruce mentioned above. Three feathers are visible, the largest a white chicken 
feather worked into the base. While allowance should doubtless be made because 
of the fall from the nesting tree and subsequent handling, the measurements as taken 
are: outside diameter 4.75 inches; inside diameter 2.0 by 2.4 inches; the somewhat oval 
bowl slightly more than an inch deep; total height was 2.0 inches.—Dororny E. 
Snyper, Peabody Museum, Salem, Mass. 


Saw-whet Owl, Aegolius a. acadicus, Nesting in Ilinois.—To date there is 
but one known record of the nesting of the Saw-whet Owl in Illinois. Benjamin 
Gault’s ‘Check List of Birds of Illinois’ records one nest in Marion County, Illinois, 
in 1890. For several years I have wondered whether Saw-whet Owls nested in the 
vicinity of Quincy, Illinois. 

On April 28, three boys were hiking through a heavy willow woods bordering the 
Mississippi River, when a small brown bird flew from a broken willow. Looking up, 
they discovered four fuzzy little owls slightly larger than a domestic chicken egg. 
One bird fell into the river and was not retrieved, but the other three were captured, 
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then fed on fishing worms, beetles, and raw meat until they were old enough to fly. 
The soft chocolate underparts, the small size, the dark bill, the well defined white 
“Vv” from above the eyes, and the lack of ear tufts identified them as Saw-whets. 
When they were able to fly they were released. 
I feel this is a legitimate second nesting record in Illinois for this owl.—T. E. 
MUSSELMAN, Quincy, Illinois. 


A Substitute Name for a Thrush, Turdus, of the West Indies.—The name 
Turdus nigrirosiris Lawrence (Ann. New York Acad. Sci., 1: 146 [in reprint, 147], 
June, 1878) proves to be preoccupied by Turdus nigrirostris Karelin (Trudy Sankt- 
Peterburgskago Obshchestva Estestvoispytatelei, 6: 288, 1875). For the bird of 
Saint Vincent, I propose Turdus fumigatus bondi, new name, in honor of James Bond, 
the well-known authority on West Indian ornithology. 

Karelin’s name has been ignored by such authors as Hartert and Steinbacher, but 
is not a momen nudum; the accompanying brief description may be translated from 
the Russian as follows: ‘Similar to the Siberian [thrush], but distinguished by the 
lack of a white eye-brow. Arrives in flocks late in the autumn.” Its type locality 
is ‘‘the territory of the Cossacks of the Ural,”” which, on modern maps, appears as 
the West Kazakhstan Province of the so-called Kazakh Soviet Socialist Republic. 

The “Siberian thrush” of the Russians is Turdus stbiricus Pallas, 1776, known to 
non-Russian ornithologists as a species breeding from Japan to central Siberia in 
two races, each of which has a very conspicuous white supercilium in the adult. 
One must wonder whether Turdus nigrirostris Karelin represents a little-known, but 
valid, resident form of western Siberia, or merely an exceptional specimen of one of 
the familiar races—H. G. DgIGNAN, Smithsonian Institution, Washington, D. C. 


The Discovery of Sprague’s Pipit, Anthus spragueii.—‘‘The first specimen of 
this truly interesting Lark was procured by Mr. Sprague, another of my companions, 
who shot it on the 19th of June, 1843, near Fort Union, Upper Missouri.” So said 
Audubon in “The Birds of America’ (Vol. 7: 334, 1844) where the bird that he called 
Alauda Spragueti, after his artist, Isaac Sprague, is described. That statement is 
generally accepted as fact and it is perpetuated in Bent’s ‘Life Histories of North 
American Wagtails, etc.’ (1950). There are, however, three records that show it to be 
not literally true. One of these appears in Audubon’s journal of his Missouri River 
expedition, published in ‘Audubon and His Journals,’ edited by Maria R. Audubon 
(1897) with notes by Elliott Coues, where, on page 41 of Volume 2, under date of 
June 19, 1843, we read, ‘Harris and Bell have returned, and, to my delight and utter 
astonishment, have brought two new birds: one a Lark, small and beautiful,” etc. 
To this Coues’s footnote is: ‘This is the first intimation we have of the discovery of 
the Missouri Titlark, which Audubon dedicated to Mr. Sprague under the name of 
Alauda spragueti ... It is now well known as Anthus (Neocorys) spraguet.” Just 
before this the journal had said, ‘“‘Sprague has been drawing all day.”’ 

Although the journal as printed does not state it specifically (there is indication of 
an omission), Audubon must have decided at once to name the new “Lark” for 
Sprague because he had already named a sparrow and a vireo for Harris and Bell 
respectively, for on the next day Harris and Bell are out again and he is hoping they 
will bring more specimens of “‘Sprague’s Lark.’”” On June 22 Audubon and his 
companions heard the song of “‘the little new Lark that I have named after Sprague” 
but had not been able to discover its nest. On the 24th, however, the nest was 
found, and very appropriately by Sprague himself, who took the female and her five 
eggs. ‘Thus Sprague had more than a merely honorary association with his ‘“Lark,’’ 
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the bird we now know as Sprague’s Pipit, though if we are to give credence to Audu- 
bon’s journal, written at the time of its discovery, he was not the original discoverer. 

Fortunately there are two other authorities which corroborate Audubon’s journal 
record. One is Isaac Sprague’s own diary for 1843, the manuscript of which has been 
presented to the Boston Athenaeum by his grandson Isaac Sprague, of Wellesley, 
Massachusetts, who, as well as the Athenaeum, has given me permission to quote 
from it. This diary says under date of June 19, 1843, ‘“Messrs. Harris and Bell went 
out shooting and brought in . . . a small species of titlark which is probably new.” 
And again, under date of June 23: ‘‘While out I watched one of the new titlarks for 
nearly an hour—as it sailed over my head high in the air—singing its simple notes at 
intervals of about 10 seconds, the song itself occupying about 5 seconds. While 
singing they remain nearly still moving their wings in a rapid manner like a little 
hawk, and in the intervals between they sweep around in an undulating manner 
closing the wings to the body like the goldfinch. 3 of these titlarks killed today.” 
Sprague’s last mention of his “‘titlark” is under date of June 24 and records the finding 
of the nest as follows: ‘“Found the nest of the titlark and shot the female as she rose 
from it. It was built on the ground, in a small cavity so that the top of the nest was 
even with the surface and slightly shaded by a small tuft of grass. The eggs five in 
number are pale brown thickly spotted with darker.” 

Besides corroborating the account in Audubon’s journal of the discovery of 
Sprague’s Pipit, Sprague’s own account, here, I believe, for the first time published, 
is interesting in itself, as I think the reader will agree. 

The third piece of corroborative evidence is brought to my attention by the editor 
of ‘The Auk.’ It is in Phillips B. Street’s paper ‘The Edward Harris Collection of 
Birds’ (Wilson Bull., 60: 167-84, 1948), which I had read at the time of its publica- 
tion but had forgotten. There Harris’s own diary is quoted as follows, under date of 
June 19, 1843: “‘As we returned home Bell and I fired together and shot a small bird 
which proves to be an entirely new Anthus or Titlark,’’ and under date of June 24, 
“In the afternoon Bell and Mr. Audubon rode down to the Fort again and on their 
way killed more of the new Larks. Sprague was out and killed another, and what is 
of more consequence discovered its nest with 5 eggs,’’ etc. 

It is interesting to note that while Audubon spoke of the new bird as a Lark, both 
Sprague and Harris gave it the proper designation of Titlark, except that Harris, 
perhaps following Audubon, calls it a Lark in the second entry quoted. 

Now the question arises whether science owes it to Audubon to follow his own 
statement in a book formally published by him, and keep on saying that Sprague’s 
Pipit was named for its discoverer, or whether we should stick to what appears to be 
the cold fact as testified to by Audubon himself in his journal, by one of the actual 
discoverers, and by the man for whom the bird was named. Perhaps it is an ethical 
question more than a scientific one since there is no question of nomenclature or type 
locality involved. After all, a decision either way would not rock the foundations 
of either science or morals. Perhaps the problem has been faced before—FRANCIS 
H. AEN, 9 Francis Ave, Cambridge, Massachusetts. 


Further Evidence on the Refractory Period in the Reproductive Cycle of 
the Golden-crowned Sparrow, Zonotrichia coronata.—In 1948 the results of 
three years of experimentation with light stimulation of Golden-crowned Sparrows 
were reported (Miller, Journ. Exper. Zool., 109: 1-11) which showed that a refractory 
period exists in this species during which artificial illumination is not able to induce 
recrudescence of the testes. This period occurs in the autumn from the time of 
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arrival on the wintering grounds in late September until about November 5. Gradual 
increases in length of the light-day, roughly approximating spring conditions, begun 
before November failed to initiate recrudescence, and a high light dosage of 15.5 
hours a day attained by that time and maintained constantly throughout the winter 
and spring also failed to stimulate gonadal growth, at least up to April1. These 
findings indicated that rhythmic glandular activity is present as an inherent attribute, 
but that it is an imperfect timing device determining alternate refractory and po- 
tentially active periods within the limits of which photostimulation must fix the 
annual breeding period with greater precision. A later experiment (Miller, Science, 
109: 546, 1949) conducted during the refractory period showed that refractoriness 
probably is a property of the pituitary gland rather than the testes since gonado- 
tropic hormone administered then did result in enlargement of the testes. 

These findings are not completely in accord with those of other workers conducting 
related experiments and observations on different species of birds. Burger (Journ. 
Exper. Zool., 105: 259-267, 1947) found in Starlings that when a certain light dosage 
threshold (12.5 hours) is exceeded, recrudescence will take place, although self- 
induction will not occur below this threshold. Bartholomew’s work (Bull. Mus. 
Comp. Zool., 101: 433-476, 1949) on the English Sparrow shows that males will 
come into breeding condition in the post-refractory period in winter on days as short 
as 10 hours and with relatively low light intensity. Burger (Wilson Bull., 61: 211- 
230, 1949) subsequently reported that refractoriness in Starlings can be prolonged if 
continuous high-level lighting is given before, during, and after the breeding condi- 
tion. He suggests (p. 223) that such induced prolongation is the explanation for 
the Golden-crowned Sparrow’s failure to respond to sustained light dosage from 
November to April. There may be something similar about these prolonged failures 
to respond in the two species, yet there is also a possibly important difference. The 
Starlings were treated continually until the testes increased and then involuted, 
which situation presumably forced an especially extended rest and refractoriness of 
the pituitary-gonad mechanism, whereas in the Golden-crowned Sparrow the light 
treatment was started during a normally attained refractory period and resulted in 
a preservation or maintenance of this preexisting condition. 

Blanchard and Erickson (Univ. Calif. Publ. Zool., 47: 255-318, 1949) working with 
the White-crowned Sparrow, Zonotrichia leucophrys, without experimentation, have 
shown that Leydig cells, which probably are involved in the production of gonadal 
hormones, appear in the testis in winter when the day length is close to normal 
minimum. ‘They contend that the appearance of even a few of these cells marks the 
initiation of recrudescence and that this takes place without benefit of increased light 
stimulation. It occurs to mind that the appearance of a few Leydig cells may 
indeed be the first histologic sign of the passing of refractoriness—perhaps the result 
of a slight production of gonadotropins by the pituitary and an indication of poten- 
tiality for proceeding to higher production. Whether or not the recrudescence in 
the White-crown would proceed to the later, more grossly manifest, stages without 
light stimulation can, of course, not be determined without experimentation, some 
of which is now in progress. Marshall’s (Nature, 166: 1034-1035, 1950) recent 
description of the disappearance of Leydig cells and their subsequent regeneration 
following the autumnal inactive period may likewise be regarded as a possible sign 
of the condition of the pituitary; these cells are not necessarily themselves the seat 
of refractoriness. 


These several questions and the partly conflicting results obtained from different 
passerine species has made it desirable to repeat and extend the testing of refractori- 
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ness in Golden-crowned Sparrows. It should be realized that the discrepancies in 
results may derive from species differences. In the fall of 1949 a group of experi- 
mental birds was started which included 10 male Golden-crowns. Rather than 
begin light treatment gradually as before, a sudden change to a constant 15.5-hour 
day from a normal of about 11.5 hours was made on October 24. This was done in 
order to determine whether refractoriness would show up in the face of this sudden 
dosage that is greater than any probable threshold level. The light was held at 15.5 
hours until May 24 when the last birds were autopsied. This date was two to four 
weeks after normal spring migratory departure and after controls had reached stages 
4 and 5 of testis recrudescence (see Blanchard and Erickson, op. cit.). Gonads of 
nine birds were saved in Bouin’s fluid and were sectioned to ascertain histologic 
detail and particularly the presence and number of Leydig cells. 

The results (table 1) with respect to size of the testes are indicated by volumes 
of the left testis taken at dates from December 17, 1949, to May 24, 1950; these 
should be compared with the data in the table on page six of the earlier report (Miller, 
1948, op. cit.). One control additional to those previously reported (1948) had a 


TABLE 1 


Date Duration of Volume of 
autopsied treatment left testis in mm.3 


Dec. 14 1.06 
Dec. 14 .76 
Jan. 29 1.28 
Feb. 2 .40 
Feb. 2 1.27 
Mar. 26 .28° 
(gonad not sectioned) 
Apr. 22 -63 
Apr. 22 .70 
May 24 .68 
May 24 .34 


Age 
? 
ad. 
ad. 
im. 
ad. 
ad. 
ad. 
im. 
? 


testis of 5.34 mm. on April 23, 1950. The figures for size if plotted as before (see 
fig. 1, Miller, 1948) all lie along the line for the birds of Experiment 1, which group 
originally demonstrated the state of refractoriness. The line is essentially a straight 
one from December until late May. 

The following conclusions may be drawn from the results: (1) the existence of the 
refractory period of the Golden-crowned Sparrow in the fall is confirmed by the 
experiment of 1949-50; (2) the refractoriness is not overcome by an immediate 
sudden shift from normal autumnal day length to 15.5 hours of light; (3) the failure 
to respond subsequently to sustained high-level light dosage that has been initiated 
in the normal refractory period is confirmed and the persistence of the failure extends 
at least to May 24; and (4) although eventually the pituitary-gonad mechanism 
might come into activity under this light regime, such an event would not permit a 
normal successful breeding season to be carried out in late May and June. 

Sections of the testes of nine experimental birds showed an essentially uniform 
histologic condition which agrees in all particulars with stage 2 of Blanchard and 
Erickson (op. cit.: 266). There is no significant tubular enlargement, no thinning of 
the sheath of the testis, no increase in sperinatogonia, and no sign of development of 
primary spermatocytes. The critical feature of this stage according to them is the 
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appearance of Leydig cells in small numbers in the intertubular spaces; these cells 
are absent in stage 1. Leydig cells are difficult to find in stage 2 but usually one to 
six per section can be located in my material. Whether or not these cells are com- 
pletely absent or at least unrecognizable at any time in the Golden-crowned Sparrow 
I can not at present determine. The control bird whose testes were sectioned showed 
that on April 23 there were abundant Leydig cells, enlarged tubules, and many 
primary spermatocytes in synapsis. If we assume by analogy with the closely re- 
lated White-crown that the appearance of a few Leydig cells is a first sign of recru- 
descence before any tubular growth or progress in meiosis, the significant fact derived 
from the experiment is that under the light regime used the testis remains in stage 2 
without other histologic progress from December to May. Further development 
is not inherent or automatic in this period without appropriate light conditions.— 
ALDEN H. Mru.erR, Museum of Vertebrate Zoology, Berkeley, California. 


NOTES AND NEWS 


Ir ts with pleasure that we announce the formation of the A. O. U. Illustrations 
Committee, composed of David E. Davis, Cleveland P. Grant, Robert A. McCabe, 
Roger Tory Peterson, Charles W. Schwartz, and Milton B. Trautman, Chairman. 
The Committee has been functioning for some time, and the selection of the painting 
for the present frontispiece was one of its first jobs. 


One of the wishes of the Committee is to prepare and to publish in “The Auk’ 
several series of life history photographs, with descriptive legends. Providing 
photographs and funds are available, each series might consist of two to four, or 
even more, plates. Another aspect of the Committee’s réle is selection of colored 
plates. It has processed the one mentioned above and is working on several others. 
However, as regards both the black and white pictures and the paintings or color- 
slides to be used, it takes time for all matters to be satisfactorily settled and proofs 
checked by everyone concerned. The Committee is, therefore, desirous of learning 
of any such illustrative material that is available for use in ‘The Auk’; in this way 
the pictures will be on hand and in shape to use as funds and space permit. 


President Van Tyne has appointed the following Committee on the Nomination 
of Associates: Leonard Wing, Chairman. Aaron Moore Bagg, Vice-Chairman. 
Gordon Alexander, Clark S. Beardslee, Betty Carnes, C. Russell Mason, Robert T. Orr, 
William F. Rapp, Jr., Chandler S. Robbins, Ernest S. Booth, and William J. Beecher. 


Mr. T. M. Shortt is to be congratulated on his excellent painting of juvenile pipits, 
and we want especially to thank him for permitting its use in “The Auk.’ It is just 
this sort of illustrative material we desire—the kind that points up little-known 
aspects of bird structure, behavior, ecology, etc., or that pictures birds not widely 
known or illustrated. 


Dr. T. S. Palmer notes that three ornithological centennials occur in 1951—Jan- 
uary 27, the death of J. J. Audubon; July 5, the birth of William Brewster; and 
August 20, the birth of Ruthven Deane. 


Marcel Henri Felix de Contreras, ala, died in Ixelles, Belgium, 
on December 28, 1949. 


The Membership List of the American Ornithologists’ Sutin eeniaimanediedi 
Despite the attention to detain, there may be errors or omissions. Please call them 
to our attention. 
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The Wilson Ornithological Club held its thirty-second annual meeting on April 27 
and 28, 1951, at the Davenport Public Museum, Davenport, Iowa. More than 300 
members and guests attended. 

Harrison B. Tordoff of the University of Kansas was named Editor of “The Wilson 
Bulletin’ to succeed George M. Sutton whose resignation takes effect with the end of 
the present volume (December, 1951). Leonard C. Brecher, Louisville, Ky., was 
elected Treasurer succeeding James H. Olsen, and William W. H. Gunn, Toronto, 
Ont., was elected to the Executive Council succeeding Richard Pough. Maurice 
Graham Brooks, President, and other officers were re-elected. 

Gatlinburg, Tennessee, at the entrance of Great Smoky Mountains National 
Park, was the location selected for the thirty-third annual meeting to be held on 
April 26 and 27, 1952. 


The Cooper Ornithological Club held its twenty-second annual meeting April 20 
to April 22, 1951, at Asilomar Conference Grounds, Pacific Grove, California. 

Dr. Frank A. Pitelka was elected President of the Board of Governors, Dr. Robert 
Orr, Vice-President, and Dr. Charles G. Sibley, Secretary. Officers of the corpora- 
tion are: John R. Pemberton, President; Dr. Jean M. Linsdale and Ed N. Harrison, 
Vice-Presidents; and Kenneth E. Stager, Secretary. 

The sixty-ninth stated meeting of the American Ornithologists’ Union will be 
held October 8 through 13 (Monday through Friday), 1951, at Montreal, Province 
of Quebec, Canada. Hosts for the meeting will be the Province of Quebec Society 
for the Protection of Birds. Headquarters will be the Mount Royal Hotel where 
the business sessions will convene on Monday and the annual banquet will take 
_ place on Wednesday evening. Papers sessions will be held on Tuesday at McGill 
University, on Wednesday at the University of Montreal, and on Thursday at the 
Botanical Gardens. On Friday there will be field trips to the Heron Island Sanctuary 
and St. Helen’s Island. Mr. G. H. Montgomery, Jr., 4689 Westmount Avenue, 
Westmount, P. Q., is chairman of the Local Committee on Arrangements. 

Titles of papers and of motion pictures for presentation at the meeting must be 
in the Secretary’s hands not later than September 1. The title of each paper must 
be accompanied by a brief abstract of the paper’s contents and a statement concerning 
the time desired for delivery and the kind of projection facilities needed, if any. 
The title of each motion picture must be accompanied by a brief description of the 
film’s subject matter and a statement concerning the total footage and the time 
desired for projection and commentary. 

Papers and motion pictures submitted for presentation will be reviewed by the 
Committee on Communications. Abstracts of papers chosen for presentation will 
be mimeographed and made available at the meeting. It is important, therefore, 
that all abstracts be carefully prepared by the authors. 


HANDBOOK OF NorTH AMERICAN Brrps 

For some time the Council and members of the American Ornithologists’ Union 
have been discussing the desirability of preparing a concise handbook on North 
American birds. A committee under the chairmanship of Dr. Ernst Mayr was 
appointed by President Robert Cushman Murphy to consider the preparation of 
such a book. That committee’s excellent report was adopted with enthusiasm by 
the Council, and in October, 1950, the Council voted to ask Dr. Ralph S. Palmer of 
the New York State Museum at Albany to become editor-in-chief of the handbook. 
Fortunately Dr. Palmer received the generous backing of Director Carl E. Guthe of 
his Museum and has agreed to accept the responsibility for this great undertaking. 
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The Handbook of North American Birds, sponsored by the American Ornitholo- 
gists’ Union, will be a broadly cooperative undertaking. Dr. Palmer will ask for 
extensive help from a number of specially qualified individuals and for smaller though 
essential contributions from a great many others among our membership. Details 
will be announced by Dr. Palmer from time to time in these pages. ‘The present 
brief announcement can only outline the project as it is now visualized by Dr. 
Palmer and the Council. 

The objective is to present with reasonable completeness, but in telegraphic style, 
our knowledge of each of the more than 600 species occurring in the A. O. U. Check- 
list area (omitting Baja California). 

Five volumes of not over 550 pages each are planned, and these will be published 
as completed. In general, the handbook will emphasize habits and ecology. There 
will be an introductory section on each family, and under each species it is now 
planned to include the following topics: plumage description, field characters, voice, 
range, migration, reproduction, habitat, habits, food, and a select bibliography. 
Subspecies will be treated only briefly. 

As a first step, it would be very helpful if persons who have compiled bibliographies 
on particular species or subjects (such as bird weights, incubation periods, longevity) 
would inform Dr. Palmer and volunteer the use of such material. Dr. Palmer may 
be addressed at New York State Museum, Albany 1, New York, 
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RECENT LITERATURE 


Genetics of the Fowl.—F. B. Hutr. (McGraw-Hill Co., New York), pp. 
xi + 590, 140 figs., 72 tables, 1949. Price, $6.50.—Although primarily a technical 
book for the poultry geneticist, the book contains much to commend it to the orni- 
thologist and general biologist. For the first time there is an up-to-date, complete, 
and authoritative compilation of the genetics of the domestic chicken with occasional 
references to other fowl. A valuable feature of the book for the non-geneticist is 
that it includes material concerning the fowl which is to a large extent scattered in 
periodicals which are not generally available. 

Written in a rather engaging style, the book starts with an introduction to the 
phylogeny and classification of birds, particularly with respect to the origins of the 
domestic fowl. A short chapter on cytology and gametogenesis presents in a clear 
and selective manner the more important facets of what is known about these subjects 
in the fowl. The known genetic variations are treated in chapters headed: Varia- 
tions in the Skeleton, Structural Variations in the Skin, Variations in the Plumage, 
Variations in the Color of the Skin, Variations in the Color of the Plumage, Lethal 
Genes and Miscellaneous Characters, Variations in Body Size, Egg Production, 
Variations in Eggs, Genetic Resistance to Disease, Genetic Aspects of Reproduction 
and Linkage. A final chapter, Geneticsin Practice, contains technical information for 
the practical breeder. 

Possibly the most important thing about the book from the standpoint of the 
ornithologist is the fact that a great deal of genetic information has been compiled 
relative to a single species of bird. The relative dearth of similar information 
about other species is at once apparent. It would be highly desirable to have such 
information for other species, although certainly this information is much easier to 
obtain in the domestic fowl than in, for example, the California Condor! 

In view of some taxonomic difficulties with avian material, it is interesting to 
note the widespread effects upon the skeletal system of single genes such as ‘‘Creeper’’ 
or ‘“‘Rumplessness,’”’ and the genetic basis for many color backgrounds and patterns. 

Other highly commendable points are the thorough bibliographies at the end of 
each chapter, the careful organization of subject material, a welcome list of symbols 
of genes for the fowl, a good glossary, and subject and author indices. The format 
is up to the usual high standards of the McGraw-Hill Co., and the photographs and 
other illustrations are for the most part excellent —JameEs B. K1TzMILLER. 


The Edge Effect of the Lesser Vegetation of Certain Adirondack Forest 
Types with Particular Reference to Deer and Grouse.—F. B. Baricx. Roose- 
velt Wildl. Bull., 9 (1): 1-146, 37 tables, 20 figs., 1 map, 1950.—This study is a graphi- 
cal and mathematical analysis of wildlife habitat potentialities of ten forest types as 
compared with the edges between these types. The vegetation was analyzed in a 
series of plots (0.1 acre for trees, 0.001 acre for shrubs, 0.00025 acre for herbs) ex- 
tending from the interior of one type, across its edge or ecotone, and into an adjacent 
different type. The relative density and area covered by each plant-species were 
recorded for each different type of forest-edge, and their values as food and cover 
for wildlife evaluated. In general, most of the tree-cover consisted of spruce, 
balsam, yellow birch, red maple, beech, and sugar maple; shrubs chiefly of witch 
hobble; and herbs of wood fern, wood sorrel, and dwarf dogwood. Edges were 
composed mainly of the constituents of the two adjacent vegetation types with the 
amount of tree-, shrub-, and herb-cover varying in a reciprocal relation to each other. 
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The average width of all edges could be easily traversed by animals of low cruising 
radius, such as the Ruffed Grouse. The edges most nearly fulfilling the require- 
ments of Ruffed Grouse and white-tailed deer were those between spruce flat, mixed 
hardwood, and northern hardwood, but even these edges lacked substantial fall and 
winter fruits for grouse. However, both deer and grouse showed a greater preference 
for the center of the spruce flat type than for its edges towards either mixed hard- 
wood or northern hardwood. ‘The warning is given “that we have to some extent 
overplayed the entire concept of edge effect, often indiscriminately ascribing to it 
unlimited powers of increasing all forms of wildlife.” A new concept is developed, 
threshold of edge preference, which is attained when it is possible to detect the smallest 
amount of preference for the edge between two types as opposed to the centers of 
these types, the edge being computed as one-fourth of the average width of the 
vegetation-type—S. CHARLES KENDEIGH. 


De Vliegkunst in Het Dierenrijk.—E. J. Super. (E. J. Brill, Leiden), 
pp. viii + 178, 144 figs., 11 pls., 1950.—This is a well-documented compilation of 
information on animal flight, particularly that of birds. There is a brief historical 
account of “bird machines,’’ constructed during man’s early attempts to fly, followed 
by an exposition of certain pertinent aeronautical principles—flow around various 
types of air foils, effects of streamlining, lift, drag, slotting, porosity, wing-loading, 
tip vortex, aspect ratio, camber, etc. These factors in flight are illustrated through- 
out the book by excellent line drawings and — which emphasize the structures 
and mechanics involved. 

Dr. J. M. Burgers has aided the author in the aS of the aeronautical 
data. The principles are then applied to hovering, soaring, and flapping flight of 
animals, with a detailed analysis of the kinetics of the parts of the avian wing. 

There is a good bibliography of 10 pages, but literature since 1946 is not included 
for, as is stated in the Introduction, the manuscript was virtually complete at that 
time. The indexing is sufficient. Compared to Storer (“The Flight of Birds,’ 1948) 
the present book is less popular in style, more complete, and more detailed but, 
being in Dutch, it will be somewhat less usable to English-speaking students.—H. I. 
FIsHER. 


A Bibliography of the Published Writings of Charles Johnson Maynard 
(1845-1929).—Cuar.LEes Foster BATCHELDER. Journ. Soc. for the Biblio. of Nat. 
Hist. (Care of British Museum, Natural History), 2, pt. 7: 227-260. Jan. 4, 1951. 
Price 15 s.—C. J. Maynard was not only a prolific writer and an important naturalist 
of his period but was also the editor, artist, engraver, typesetter, printer, and pub- 
lisher for many of his own writings. ‘Therefore, a full and carefully prepared analysis 
of his long and very complicated bibliography has been urgently needed. It is very 
fortunate for us that Charles F. Batchelder, America’s senior practicing ornithologist, 
has been able to complete and publish this excellent bibliography on which he 
worked for so many years. 

Maynard’s nearly 300 publications (1868-1929) are of particular interest to the 
student of birds, but he wrote about many other classes of animals and during the 
latter part of his career he became increasingly interested in mollusca (especially 
Strophia and Strophiops, under which names he described some 241 new forms). 
He described many new birds from Florida, the Bahamas, and British Columbia, 
and one (the Ipswich Sparrow) from Massachusetts. He also proposed many new 
generic subdivisions for American warblers. All new names are indexed by Batch- 
elder.—JossgLYN VAN TYNE. 
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There’s Always Adventure, the Story of a Naturalist’s Wife.—Grace E. 
Barstow Murpnuy. (Harper and Brothers, New York), pp. xvi + 299, 45 photos.— 
As the wife of Robert Cushman Murphy of New York’s American Museum of 
Natural History, Grace Murphy gives intimate sidelights into the lives, the joys, 
and the tribulations, of a naturalist’s wife and children, not only when they are left 
alone to endure loneliness and added responsibilities, but also when colleagues join 
them to add zest and interest to the family group. 

Mrs. Murphy is an ardent advocate, one might say crusader, for travel by the family 
with the naturalist husband and father. On page 48 we find “Sometimes at home in 
different groups of people I see untraveled families of the naturalists. It has often 
seemed to me that a gap exists. The effect of the man’s wide experience is both 
written on his face and comes out in his talk . . . Those wives who rise above the 
gap, filling in with interests and accomplishments of their own, face the chance that 
each of the married pair may grow too far apart.”” She firmly believes, and states 
often, that field work together now and then brings the husband and wife closer to 
each other and gives the wife a clearer insight into her naturalist-husband’s work. 
This may be said to be the continuing theme of this book. 

The author takes us traveling by proxy to Peru, Chile, Venezuela, and Ecuador, 
giving us vivid word pictures, not by a casual tourist, but by one keenly interested in 
the lives and emotions of all living things surrounding her. Mrs. Murphy writes of 
visits to Europe and across the continental United States in a manner less spirited 
and imaginative, perhaps because they are familiar scenes revisited rather than new 
territory giving fresh impressions. However, she amply makes up for this by her 
later colorful description of a recent visit to the Snares Islands in the subantarctic 
waters south of New Zealand. 

Throughout her life, Grace Murphy has integrated marriage, home responsibilities, 
love of travel, and interest in her husband’s scientific career. This she has ably 
depicted in her book, and it is enjoyable; it should be read by all “ornithology 
families.” It will give them a more hearty appreciation of the adventure of living.— 
L. FisHER. 


Birds from Nepal, 1947-1949. S. Dion Rip.tey. Journ. Bombay Nat. Hist. 
Soc., 49 (3): 355-417, 1 col. pl., 2 black-and-white pls., 1 map, 1950.—An annotated 
list of 331 species and subspecies collected, and 50 positively observed, by the author 
in the course of two recent expeditions, during which western, central, and eastern 
Nepal were visited. In an introduction (pp. 355-363), it is shown that “67 % of the 
endemic Himalayan axis forms collected in which two subspecies occur in the country, 
have a division between the forms in the eastern half of Nepal.” Correlated with 
this is the fact that nine of the species taken are presumably found only in extreme 
eastern Nepal. The break between eastern and western Himalayan subspecies 
appears in the vicinity of the Arun Kosi River valley, which runs nearly north and 
south slightly east of the 87th parallel. Since the river is apparently geologically 
too recent to act as a barrier, it is suggested that the isohyet at the 87th parallel is 
responsible; east of this isohyet the annual rainfall is about 75 inches, west of it 
only 50 inches. 

Another climatic correlation with speciation is found at the 80th parallel, where 
there is a decided change in the annual temperature range, although the annual 
rainfall of 50 inches remains the same. 

It is noted that climatic changes cannot be marked by straight north-south lines, 
but that the lines would run roughly in a northwest-southeast direction. In western 
Nepal, the distributions of races follow this general pattern accurately. 
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The author shows that the destruction of forests and intensive agriculture of a 
shifting nature is rapidly altering the face of the country and creating new artificial 
geographical barriers, and that jungle-haunting birds of the mid-montane zone seem 
doomed to extirpation over large areas. 

He has in some cases been misled in nomenclature by Stuart Baker; an example is 
offered by his treatment of Malacocincla abbotti as conspecific with M. sepiaria, 
despite the fact that these two are sympatric in many races throughout Malaysia. 

The colored plate by Walter A. Weber has earlier appeared in the ‘National 
Geographic Magazine’; on it are figured Acanthoptila nipalensis, Kitta f. flavirostris, 
Garrulax rufogularis grosvenori, and Carpodacus n. nipalensis—H. G. D&IGNAN. 


Letters on the Ornithology of Buenos Ayres.—W. H. Hupson. Edited by 
David R. Dewar. (Cornell University Press, Ithaca), xv + 93 pp., 1951. Price, 
$2.75.—These early letters bear the unmistakable imprint of Hudson’s literary 
talents just as his later literary works show the insight of a keen naturalist. Yet 
paradoxically, the young scientist who wrote the letters and the mature author of 
“Green Mansions” and “Far Away and Long Ago” seem like two totally different 
people. Hudson’s later life in England as a writer and ardent protector of bird-life 
is in-sharp contrast with his earlier years as a hunter and collector of birds. Even 
in the books in which he described the pampas in vivid detail, he seemed loath to 
present the facts and details of his own life there. 

Anyone who has visited Latin America can imagine the extent and force of the 
impact of Victorian England on a young man raised in the freedom of the pampas. 
That Hudson adopted a British way of life with its attendant ideals and viewpoints 
lends plausibility to his desire to forget some of the aspects of his earlier life; and it 
is only through early letters such as these that we can get a glimpse of Hudson in the 
days when his chief interest was ornithology. The glimpse is of an enthusiastic 
young collector, sitting down to write in a refined hand, though with very poor 
spelling, about the habits of the birds around his home and not afraid to lock horns 
with such an eminent scientist as Darwin on the habits of the Carpintero. 

The 12 letters which comprise this volume were written between December, 1869, 
and September, 1870. They were edited by P. L. Sclater and published in a some- 
what condensed form in the ‘Proceedings of the Zoological Society of London’ in 
1870 and 1871. ‘The originals of seven of the letters have been preserved in the 
library of the Zoological Society and are now published as written. The remaining 
five are presented as published in the “‘Proceedings.’”’ The introduction includes 
two short letters from Hudson to Sclater. These are largely concerned with Hud- 
son’s bird collections upon which Sclater reported in 1869, but one letter refers to 
Hudson’s having collected for the Smithsonian Institution. Dewar fails to mention 
that the Smithsonian still has preserved six of Hudson’s letters and a photograph of 
Hudson taken in Buenos Aires. [All of one letter and parts of others have been 
published in the ‘Saturday Review of Literature’ (30, No. 15: 15-17, April 12, 1947) 
by Edwin Way Teale and R. Gordon Wasson.] The 12 letters are carefully annotated 
and the changes and footnotes made by Sclater in the ‘“‘Proceedings” are appended. 
There is also an index which includes natural history references. From a literary 
and biographical point of view, the letters appear to be well edited, but even orni- 
thologists will have to refer to ‘Birds of La Plata” to learn the identity of the Teri- 
teri (= Belonopterus) and other birds for which only vernacular names are given, 
as well as for many birds listed by obsolete scientific names such as Otus brachyotus 
(= Asio flammeus). 
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Aside from their literary and biographical value, these letters are important in 
that they are perhaps Hudson's only available on-the-spot writing on the birds of the 
Argentine. For this reason it is interesting to compare them with the species ac- 
counts in his “Argentine Ornithology” and “Birds of La Plata’ which were written 
years later in England. 

The book is attractively printed and bound. In view of the marked difference 
between the careful hand in which these letters are written and the scrawl which 
Hudson used in his later years, this volume would have been considerably enhanced 
by a facsimile of at least part of one of the letters—RobBert W. STorER. 


Where to Find Birds in Minnesota—A Guide to 62 Birding Areas, Parks, 
and Sanctuaries.—KENNETH D. Morrison and JosEPHINE D. HERz. (Webb 
Publ. Co., St. Paul), 122 pp., maps, line cuts, 1950. Price, $1.50.—For each area, 
information is given on the best way to get there, terrain, best vantage points for 
observation, restrictions, hazards, and birds to be found. There is an index to 
localities, contributors, and common names of birds.—H. I. F. 


Museum Pictorial.—Number 1 of this journal was published by the Denver 
Museum of Natural History on February 1, 1951. It is proposed to issue subsequent 
numbers from time to time, perhaps four each year. 

Each number will have from 32 to 96 pages and will concern itself with a single 
subject. The present one contains a narrative account of Alfred M. Bailey’s photo- 
graphic experiences during 40 years in many lands, and is titled ‘‘Nature Photography 
with Miniature Cameras.”’ It is illustrated with 35 photographs six by eight inches 
in size (many of birds), and they are excellent. Subjects tentatively scheduled for 
the next few numbers include: The Story of Pueblo Pottery; Nature Photography 
with the High Speed Flash; Fossil Mammals; and The Laysan and Black-footed 
Albatrosses. 

Museum Pictorial is printed by offset in a most satisfactory manner. Each 
number will sell for $0.50, but the first five numbers may be obtained for $1.50 by 
writing to the Publications Department, Denver Museum of Natural History, City 
Park, Denver 6, Colorado.—H. I. F. 


ABDULALI, Humayun. 1950. Occurrence of the Chestnut-bellied Nuthatch 
(Stita castaneiventris castaneiveniris) in Sind—a correction. Journ. Bombay Nat. 
Hist. Soc., 49 (2): 303-304.—Should be removed from the list of the birds of Sind. 

ABDULALI, HuMAyun. 1950. On the Blue-tailed Bee-eater (Merops superciliosus 
javanicus Horsf.) in Bombay. Journ. Bombay Nai. Hist. Soc., 49 (2): 307.— 
First record of this bird for the Bombay area. 

Acuarya, Hart Narayan G. 1950. Occurrence of the Cinereous Vulture (Aegyp- 
tus monachus Linnaeus) at Ahmedabad, North Gujarat. Journ. Bombay Nat. 
Hist: Soc., 49 (2): 307-309. 

ALEXANDER, H. G. 1950. Kentish Plovers [Leucopolius alexandrinus (Linn.)] at 
Bombay. Journ. Bombay Nat. Hist. Soc., 49 (2): 311. 

ALEXANDER, H.G. 1950. Large Grey Babbler attacking metal hub-cap of wheel 
of car. Journ. Bombay Nat. Hist. Soc., 49 (3): 550.—A note on Argya malcolmi. 

Aur, SAum, S. B. Setna, anp H. Santapau [Editors]. 1950. The Snow Goose 
(Anser hyperboreus Pallas) in Kashmir—an addition to the avifauna of India. 
Journ. Bombay Nat. Hist. Soc., 49 (2): 311-312. 

Amapon, DEAN. 1950. Australian mud nest builders. Emu, 50 (2): 123-127.— 
Tentatively proposes to define the family Grallinidae to include Grallina, Pomare- 
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opsis, Corcorax, and Struthidea; remarks on the described races of Grallina cyano- 
leuca, Struthidea cinerea, and Corcorax melanorhamphos. 

Asn, Joun. 1951. The effect of a snow-storm on breeding birds. Brit. Birds, 
44 (2): 57-59. 

Austin, OLiver L. 1951. Group adherence in the Common Tern. Bird-Banding, 
22 (1): 1-15.—From 1929 through 1948, 213,019 Sterna hirundo have been banded 
in Cape Cod colonies. There have been 31,867 returns on the breeding grounds 
and 292 recoveries in the winter quarters. These colonies ‘form a distinct, self- 
perpetuating group” on the breeding grounds. Group adherence also functions 
in winter quarters. 

Barpour, RoGER W. 1950. Growth and feather development of Towhee nestlings. 
Amer. Midl. Nat., 44 (3): 742-749, 4 pls.—Day to day account of feather develop- 
ment and weight. Includes only the seven days in the nest for an average of about 
10 birds. 

Bates, R.S. P. 1950. The lower Sind Valley, and some further observations on 
bird photography. Journ. Bombay Nat. Hist. Soc., 49 (2): 178-187, 4 pls.— 
Miscellaneous notes, mainly on nesting and behavior of a variety of birds in the 
Vale of Kashmir, accompanied by excellent photographs of five species. 

BELLROSE, FRANK C. 1950. Mississippi Flyway problems, projects, and prospects. 
Trans. 15th N. Amer. Wildl. Conf., 1950: 123-132.—Habitat of breeding, winter- 
ing, and refuge grounds; hunter management. 

Benson, C. W. 1951. Some breeding notes from Nyasaland. Bull. Brit. Orn. 
Club, 71 (1): 5-8.—Notes on 19 species. 

BENTHALL, E. C., anp L. A. CRaveN. 1950. Geese and duck on the Chilka Lake, 
Orissa. Journ. Bombay Nat. Hist. Soc., 49 (2): 312-313. 

BENTON, MARJORIE AND ALLEN. 1950. Color choice in the food of the White- 
breasted Nuthatch. Feathers, 12 (12): 89-96.—Inconclusive, but shows that 
birds learn to use all colored food after a short time and that weight of individual 
is also an important factor. 

Bracc!, Virco, Jr. 1950. Studies in the life history of the Puerto Rican Honey 
Creeper Coereba flaveola portoricensis (Bryant). Abstr. of Doctoral Diss. (Ohio 
State Univ. Press), No. 60: 33-39, 3 tables. 

Biswas, BiswamMoy. 1950. On the shrike Lanius tephronotus (Vigors), with re- 
marks on the erythronotus and tricolor groups of Lanius schach Linne, and their 
hybrids. Journ. Bombay Nat. Hist. Soc., 49 (3): 444-455, 1 map.—‘*‘Evidence is 
given of the fact that both L. tephronotus and L. schach breed in Kumaon and 
Garhwal, and that they do not intergrade. The question of type-locality of L. 
tephronotus is also discussed . . . An account of each subspecies of L. tephronotus 
and of the erythronotus and the tricolor groups of L. schach is given mainly in re- 
lation to distinctive characters, measurements, material examined, moult, breeding 
and range. It is shown with the help of a comprehensive hybrid index that L. 
schach erythronotus and L. s. tricolor hybridize in a vast area ..., and that 
Collurio nigriceps Franklin is nothing but one such intermediate bird’’ fauthor’s 
synopsis].—H. G. D. 

Biswas, BiswaMoy. 1951. Revisions of Indian birds. Amer. Mus. Novit., no. 
1500, 12 pp.—The Indian blossom-headed parakeets grouped under the name 
Psittacula cyanocephala prove to belong to two species. None of the earlier names 
applies to the second of these species which Biswas names P. roseata with type 
locality as Gunjong, n. Cachar, Assam. He also names a race P. roseata juneae— 
type locality, Arakan, Burma. Included also is a revision of the woodpecker, 
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Dendrocopos mahratiensis, with the new races D. m. pallescens from Lucknow, 
India, and D. m. koelzi from Aripo, n. w. Ceylon.—D. Amadon. 

Boask, Henry. 1951. Sheld-Duck on the Tay Estuary. Brit. Birds, 44 (3): 
73-83.—Counts of Tadorna tadorna from 1934 to 1950; data for brood size and 

' fledging periods; dates for molt; and fluctuations in size of breeding populations. 
Sheld-ducks do not breed until their third summer.—M. M. N. 

Bésicer, E. 1950. Vergleichende untersuchungen iiber die Brustmuskulature 
von Huhn, Wachtel und Star. Acad. Anat., 10 (4): 385-429.—The development 
and adult conditions of m. pectoralis thoracicus in the Domestic Hen, Quail, and 
Starling are compared. In the first two the development proceeds direct without 
a marked pre-juvenile phase which is, however, present in the Starling. 

There are characteristic differences between the three species in rate of develop- 
ment, diameter of muscle fiber, distribution of nuclei, and blood supply of the 
flight muscles. The muscle fiber size was reduced by immobilization in a small 
series of Starlings. The pectoral muscle of the Quail, Coturnix coturnix, proved 
to be a specially suitable material for the study of red and white muscle fibers. 
English summary.—D. E. Davis. 

BraaksMA, Sj., AND M. F. Morzer Bruyns. 1950. Overzicht van de broed- 
kolonies van de Blauwe Reiger, Ardea cinerea L., in Nederland in 1949. Ardea, 
38 (3/4): 135-162, 1 pl., 12 tables, 2 maps.—Results of a census by questionnaires 
show a 44 % decrease in numbers in last 15 years, due primarily to inundations 
during war, deforestation in and near marshes, drainage, pollution, and persecution 
by man. 

Broun, Maurice. 1951. Hawks and the weather. Atlantic Nat., 6 (3): 105- 
112, 15 maps.—Correlation of hawk flights along ridges with pressure areas, wind, 
and precipitation. 

Brown, A. GranaM. 1950. The birds of ‘“Turkeith”’ Victoria. Emu, 50 (2): 
114-122. 

Cuapin, JAMEs P., AND DEAN AMADON. 1950. The Roseate Pelicans of Africa. 
Ostrich, 21: 15-18.—The Roseate Pelican, P. onocrotalus, probably has no races. 
Recent usage of the name roseus for the species long called Pelecanus philippensis 
is unjustified. 

CutsHoitm, A.H. 1950. Birds introduced into Australia. Emu, 50 (2): 97-100.— 
Chiefly additions and corrections to Tarr’s ‘‘The distribution of foreign birds in 
Australia.” Emu, 49 (3): 189-198. 

CuITrLeBoroucH, R. G., anp E. H. M. Eazy. 1950. Bird-ringing at Heard 
Island. Emu, 50 (2), 102-104.—List of the Procellariiform birds banded by the 
authors as members of the Australian National Antarctic Research Expedition. 

CHRISTENSEN, GLEN C. 1950. A brief summary on the Chukar Partridge [Alec- 
toris graeca] in Nevada, U. S. America. Journ. Bombay Nat. Hist. Soc., 49 (2): 
309-310. 

Cuay, THERESA. 1950. A preliminary survey of the distribution of the Mallophaga 
(‘feather lice’) on the class Aves (Birds). Journ. Bombay Nat. Hist. Soc., 49 (3): 
430-443, 2 pls., 3 figs —In addition to the subject matter suggested by title, the 
author shows where the distribution of the Mallophaga may throw light on the 
phylogenetic relationships of certain bird groups, at the same time pointing out 
certain pitfalls into which too great enthusiasm may lead the interpreter. The 
Mallophaga have a host-wise, not geographical, distribution, and an attempt is 
made for the first time to demonstrate such distribution graphically —H. G. 
Deignan. 
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Connon, H. T. 1951. Variation in the Brown Hawk. Emu, 50 (3): 152-174, 
pls. 15-18.—The question of the geographical races of Falco berigora Vigors and 
Horsfield is complicated by the existence of two color phases with all sorts of varia- 
tions between the extremes. The views of recent authors have ranged from the 
radical ones of Mathews who recognized six races in Australia to those of Amadon 
who recognized but two. For the present revision the author has assembled a 
large series from the Australian Museum, Sydney, the South Australian Museum, 
the National Museum, Melbourne, and the Western Australian Museum, Perth, 
and is led to the conclusion that the most important character that is geographi- 
cally variable is size. His studies have led him definitely to recognize five races 
from Australia (and tentatively a sixth race) whose ranges are outlined and 
characters given together with several tables of measurements. 

For many years the hawks of this species have been universally placed in the — 
monotypic genus Jeracidea Gould. Mr. Condon believes that there are no good 
reasons for continuing this usage since “‘osteologically it conforms to Falco,” and 
throughout his paper consistently uses Falco for the generic name of the species.— 
J. L. Peters. 

Cow zs, RAyMOND B., AND W1LL1AM R. Dawson. 1951. A cooling mechanism of 
the Texas Nighthawk. Condor, 53 (1): 19-22, 2 figs.—Expansion and fluttering 
of the gular area to facilitate evaporation. 

Crevrz, Gernarp. 1950. Beringungsergebnisse an Lachméven einiger sachsischer 
und benachbarter Brutkolonien. Orn. Abh., 8: 3-8, 1 pl. 

Cunnincnam, J.M. 1951. Bird ringing in New Zealand. Emu, 50 (3): 189-196. 
—A brief account of bird banding in New Zealand together with the “‘rules of the 
ringing scheme of the Ornithological Society of New Zealand” and samples of forms 
for keeping records. 

Curcurre, A.S. 1951. Notes on the breeding habits of the Swift. Brit. Birds, 
44 (2): 47-56.—In 29 nestings of Apus apus 58 eggs were laid, of which 36 (62%) 
hatched and 29 young (50%) were fledged. Seventeen eggs were ejected by the 
parents in inclement weather during the six years; only twice did the birds attempt 
a second brood. Five chicks died in bad weather. Fledging took 37-54 days.— 
M. M.N. 

Daruinc, F. Fraser. 1951. The ecological approach to the social sciences. 
Amer. Scientist, 39 (2): 244-254, 1 fig.—Concerns itself primarily with the ecology 
of human beings—the West Highland people—but in a very readable fashion 
illustrates the need for proper ecological studies as a basis for all other work. 

Darnton, Iris. 1951. The Broadbilled Roller—Eurystomus orientalis laetior 
Sharp [sic], in Ceylon. Spolia Zeylanica, 26 (1): 19-20.—The collection of a 
breeding pair at Maha Oya represents the rediscovery of a form known from Ceylon 
by only about a dozen records, all made prior to 1879. 

Davis, Matcotm. 1951. Carrier pigeons in the polar regions. Nat. Hist., 60 (3): 
141-142, 1 fig., 1 photo. : 
pe GraaFr, C. 1950. De nachtvluchten van de Gierzwaluw, Apus a. apus (L.). 
Ardea, 38 (3/4): 165-178, 1 table-—Crepuscular flights begin about the third 
week in May; bad weather halts these flights. Number of birds in flights increases 
when juveniles appear. Adults roost in nest from arrival in spring until juveniles 
leave; neither adults or juveniles return to the nest once the juveniles leave it. 
These swifts cannot enter the nest in the dark, and hence evening crepuscular 

flights involve night-long flights.—H. I. F. 
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Dercnan, H. G. 1951. A new race of the Hawk-owl, Ninox scutulata, from the 
Philippines. Proc. Biol. Soc. Wash., 64: 41-42.—Ninox scutulata randi (Catag4n, 
from the base of Mount Malindang, Misamis Province, Mindanao Island). 

DgLacour, JEAN, AND CHARLES VaAuURIE. 1950. Les Mésanges Charbonniéres 
(Révision de l’espéce Parus major). Oiseau, 20 (2): 91-121, 1 fig. —Recognizes 33 
forms in two “main groups.” 

Deg.acour, JEAN. 1951. The Lesser Graybirds (Coracina) of Asia and Malaysia. 
Amer. Mus. Novit., No. 1497, 15 pp.—A taxonomic review of the difficult cuckoo- 
shrikes formerly placed in the genus Volvocivora. Most of the forms are illustrated 
by photographs of skins. Coracina polioptera jabouillei a new subspecies from 
Pleiku, Kontoum Prov., Annam.—D. Amadon. 

DELacour, JEAN, AND DEAN AmaDON. 1951. The systematic position of Pica- 
thartes. Ibis, 93 (1): 60-62.—The aberrant genus Picathartes currently placed 
in the Corvidae is transferred to the Timaliinae (as defined by Delacour—Oiseau, 
16: 7-36, 1946) and a separate “‘tribe,’’ Picathartinae, created for its reception.— 
J. L. P. 

DHARMAKUMARSINHJI, K.S. 1950. The Lesser Florican [Sypheotides indica (Mil- 
ler)]: Its courtship display, behavior, and habits. Journ. Bombay Nat. Hist. Soc., 
49 (2): 201-216, 1 pl., 2 figs., 2 tables—“‘This paper contains descriptions of the 
male florican’s courtship display (as newly seen) in presence of the female, mating, 
the method of snaring florican with decoys, the male’s aggressive behavior towards 
a male decoy, and some useful information as regards migration, and the influence 
of weather upon the species in its breeding habitat” [author’s synopsis]. In addi- 
tion, much other life history material is brought together from the author’s observa- 
tions and those of others on this species of bustard.—H. G. D. 

Exper, New B. 1951. Can the Nene [Branta sandvicensis] come back? Aud. 
Mag., 53 (1): 24-30, 4 photos.—Popular review of the story of this rare goose. 
ENGLAND, M. D. 1951. Studies of some species rarely photographed. XXIX. 
The Brambling. Brit. Birds, 44 (1): 14.—Seven very fine plates of nesting 

Fringilla monttfringilla. 

Ercufcopar, R.-D. 1950. Notes sur le Coucou [Cuculus canorus] en Hollande. 
Oiseau, 20 (2): 148-152.—Egg coloration as an adaptation for the parasitic mode. 

Fisner, Harvey I. 1951. The avifauna of Niihau Island, Hawaiian Archipelago. 
Condor, 53 (1): 31-42, 5 figs. including map.—In the history of the island located 
150 miles northwest of Honolulu all native birds were eliminated. Notes are 
given on relative abundance, dates of introduction, distribution on the island, 
ecologic niche occupied, and natural history of the 45 species representing the 
present avifauna. 

Foster, JOHN, AND CuristINA GopFREY. 1950. A study of the British Willow- 
Tit [Parus atricapillus kleinschmidti]. Brit. Birds, 43 (11): 351-361, 1 map.— 
Behavior, territory, food, nesting, incubation, and development of young. 

Foster, R. J., R. L. Baxter, anp P. A. J. Baty. 1951. A visit to Grimsey (Ice- 
land) July-August 1949. Ibis, 93 (1): 53-59.—The authors’ special object in 
visiting Grimsey was for the purpose of investigating the differences in the breed- 
ing habits of Briinnich’s and Common murres, but a general survey of the number 
of species and individuals of breeding birds was also conducted. ‘The results of 
the survey are here summarized’ and compared with the reports of ornithologists 
who have previously visited Grimsey. Few of the species found breeding showed 
any change in status except that the small colony of Dovekies has decreased in 
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size and the site of the Gannet colony was destroyed by a rock fall in 1947. The 
Common Snipe was found breeding there for the first time. —J. L. P. 

GaprIELson, IRA N., AND FREDERICK C. Lincotn. 1951. Anew race of ptarmigan 
from Alaska. Proc. Biol. Soc. Wash., 64: 63-64.—Lagopus mutus yunaskensis 
(Yunaska Island, Aleutian Islands). 

Gisp, Joun. 1951. The birds of the Maltese Islands. Ibis, 93 (1): 109-127, 1 fig. 
(map).—An account of the islands and their birds based on the author’s observa- 
tions from August, 1941, to July, 1945, together with comparisons between the 
present status of the various resident and migrant species compared with earlier 
published accounts.—J. L. P. 

Goopcr, Wiu1aM. 1951. Variation in skeletal measurements of the Common 
Murre [Uria aalge}. Condor, 53 (2): 99-100.—Measurements and statistical 
evaluation of large sample of bones recovered from Indian middens on southeast 
Farallon Island. 

Grant, C. H. B., anp C. W. MackwortTH-Pragp. 1951. Notes on eastern African 
birds. Bull. Brit. Orn. Club, 70 (9): 61-62.—Seicercus ruficapillus mbololo Van 
Someren = S. r. minulla (Reichenow); Eremomela scotops kikuyuensis Van Som- 
eren = E. s. occipitalis Fischer and Reichenow; Seicercus umbrovirens chyulu Van 
Someren = S. u. mackenziana (Sharpe).—J. L. P. 

Hacen, YNGvaR. 1950. Hvorledes en p& marken sittende rudge (Scolopax rusti- 
cola 1.) gir seg til kjenne for artsfeller som trekker over skogen. V&r Fagelvarld, 
9 (4): 195-199, 1 fig. English summary.—The Woodcock on the ground may 
attract a flying member of the opposite sex by fanning out the rectrices, ventral 
surface up. The bright spots thus exposed reflect a great deal of light. 

Hami.ron, J. E. 1951. The breeding place of Pachyptila belcheri Mathews. 
Ibis, 93 (1): 139-140.—Supports Murphy’s surmise that the birds breed among the 
Jason Islands in the northwestern part of the Falkland Group. The author 
found them in fair numbers on Grand Jason, although they are not known from 
other islands of that group. A second breeding site in the Falklands is New Island 
where they nest in “very great numbers.” —J. L. P. 

HarpPer, Haroip T., GEoRGE METCALFE, AND JoHN F. Davis. 1949. Upland 
game cooperative hunting areas. Calif. Fish and Game, 36 (4): 404-432, 28 
tables, 2 photos, 6 figs —Hunting statistics on game-farm and wild pheasants. 

HARTFORD Brrp Stupy CLus. 1951. Check List of the Birds seen in the vicinity 
of Hartford, Connecticut. (Hartford Bird Study Club, Hartford, Conn.), 19 pp. 
Price, $0.50. 

Haze.norr, E. H. 1951. Structure and function of the lungs of birds. Poultry 
Sci., 30 (1): 3-10.—Translation of articles published in 1943; critical review of 
theories of function of avian lung and air sacs; analysis of air flow through lung 
and air sacs. 

Hervey, A.C. C. 1951. Black-headed Gull dropping and catching object in bill. 
Brit. Birds, 44 (1): 69-70.—On Oct. 28 a Larus ridibundus was seen to drop and 
catch a bivalve mollusc about a dozen times, apparently in play.—M. M. N. 

Hinpwoop, K. A. 1950. The Upland Plover, or Bartram’s Sandpiper, in Aus- 
tralia. Emu, 50 (2): 91-96, 1 pl.—Concludes that specimen 8563 in the Aus- 
tralian Museum is the actual bird taken near Sydney in 1848, and figured by 
Gould in 1867, and to date constitutes the only valid record of Bartramia longi- 
cauda for Australia. 

Hinpwoop, K. A. 1951. Bird/insect relationships: with particular reference to a 
beetle (Platydema pascoei) inhabiting the nests of finches. Emu, 50 (3): 179-183, 
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1 fig. —Platydema pascoei is found in large numbers in the nests of several species 
of Australian Ploceidae, favoring those nests where there is a deposit of feces, 
but will live also on feathers and vegetable matter.—J. L. P. 

Hinpwoop, K. A. 1951. The White-throated Honey-eater. Emu, 50 (3): 183- 
188, 2 figs —Two very similar species, Melithreptus albogularis Gould and Meli- 
threptus lunatus (Vieillot), occur in eastern Australia. The two are so similar 
that they are usually regarded as conspecific, but the author shows that there is an 
area of more than 1000 miles in which their ranges overlap and in which they both 
occur in the same general area and at times in association. There seems to be 
little if any difference in the habitat preference between the two species.—J. L. P. 

Hitcucock, W. B. 1950. Notes on the Grey-mantled Albatross [Phoebetria 
palpebrata}. Emu, 50 (2): 135-137.—Specimen picked up dead on the beach of 
Discovery Bay, east of the mouth of the Glenelg River, Victoria (see Emu, 50 (1): 
15) now in the National Museum of Victoria. 

H.,0.D. 1951. Obituary of E. W. Hendy. Brit. Birds, 44 (3): 83-86.—Author 
of many charming books on birds and a zealous worker for their protection.— 
M. M.N. 

Jamss, R. F., anp N. D. Martin. 1950. A study of Screech Owls in southern 
Ontario. Can. Field-Nat., 64 (5): 177-180, 1 fig—Use of nail kegs to attract 
owls for study of food habits. Directions for making and placing. 

JorDAN, JAMEs S., AND FRANK C. BELLROSE. 1950. Shot alloys and lead poisoning 
in waterfowl. Trans. 15th N. Amer. Wildl. Conf., 1950: 155-170.—Diet is an 
important variable in effecting lead poisoning. Wild seed diet did not slow down 
or affect the poisoning, but green leafy foods reduced mortality in affected ducks. 
One shot pellet seems to be enough to cause death by poisoning in a mallard drake. 

Kapat, Cyrit, DonaLp R. THOMPSON, AND FRANK M. 1950. A device 
for dating natural events in game animals. Tech. Wildl. Bull. No. 1, Wis. Cons. 
Dept., 4 pp., 1 fig.—By recalibrating a slide rule, mass field data on birds of known 
age can be quickly reduced to hatching dates and the like.—J. J. H. 

Kasat, Cyrit, DonaLp R. THOMPSON, AND FRANK M. Kozurx. 1950. Pheasant 
weights and wing molt in relation to reproduction with survival implications. 
Tech. Wildl. Bull. No. 2, Wis. Cons. Dept., ii + 26 pp., 8 tables, 2 figs —Adult 
hens lost weight during egg-laying and reached a low at Wisconsin game farm 
mostly about July 17; wing molt and weight increased until early December, after 
which a flat weight curve continued to February. Primary molt in wild adults 
was correlated with age of broods.—J. J. H. 

KELSALL, JoHN P. 1949. A study of bird populations in the apple orchards of the 
Annapolis Valley, Nova Scotia, with particular reference to the effects of orchard 
sprays upon them. Canadian Wildl. Serv., Wildl. Manag. Bull., Ser. 2, 1: 1-69.— 
Breeding bird-populations usually average about one per acre but will rise to 11 
per acre during insect outbreaks. The Robin is the only species that regularly 
establishes territories within orchards; other species come in principally for food 
and nest elsewhere. Poisoned sprays appear to exert no direct effect on the bird 
populations. 

Ketso, Lgon. 1950. The post juvenal molt of the Northeastern Screech Owl 
[Otus asio naevius]. Biol. Leaf. No. 50: 1-3, 1 pl. 

Kesse., Brina. 1951. Criteria for sexing and aging European Starlings (Sturnus 

vulgaris). Bird-Banding, 22 (1): 16-23.—Based on examination of over 1000 

birds, 350 of which were made into skins. Bill and eye color are the most reliable 
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indicators of sex; length, shape, and iridescence of hackle feathers the best criterion 
of age.—M. M. N. 

Kirepatrick, K. M. 1950. Common Mynah (Acridotheres tristis) nesting in the 
nest of Pied Mynah (Sturnopastor contra). Journ. Bombay Nat. Hist. Soc., 49 (3): 
550-551. 

KirkpPaTRicK, KENNETH M. 1950. Peculiar roosting site of the House Swift 
(Micropus affinis). Journ. Bombay Nat. Hist. Soc., 49 (3): 551-552.—The 
swifts used abandoned nests of Ploceus philippinus as dormitories during a rainy 
period.—H. G. D. 

Kuvrjver,H.N. 1950. Daily routines of the Great Tit, Parus m. major L. “Ardea, 
38 (3/4): 99-135, 6 figs., 6 tables.—Seasonal active periods, effect of weather, egg- 
laying, attentive periods, feeding. 

ANpr&, A. LANGUETIF, ANDG. Desv. 1950. La reproduction du Faucon 
Pélerin Falco peregrinus peregrinus. ‘Tunstall 1771 et Autres Oiseaux dans les 
Falaises des Cétes de la Manche en 1949. Oiseau, 20 (2): 122-136, 3 figs. 

Lack, Davip. 1951. Migration through the Pyrenees. Bull. Brit. Orn. Club, 
70 (9): 59-61.—Results of observations conducted in late September and October 
1949 and 1950, to ascertain whether migration occurs through the high mountains, 
and whether there is a concentration of migrants on the west coast between the 
mountains and the sea.—J. L. P. 

Lamp, MaRSHALL. 1951. Notes on the birds observed during a trans-Pacific sea 
voyage. Emu, 50 (3): 175-178.—Notes on sea birds seen between March 16 and 
April 5, 1950, between Wellington, New Zealand, and Balboa, Canal Zone. 

Lamm, DoNALD W., AND J. H. Catapy. 1950. Seasonal variation in bird popula- 
tions along the Murrumbidgee in the Australian Capital Territory. Emu, 50 (2): 
114-122. 

Leacu, E. P. 1951. British-bred swallow summering in Norway. Brit. Birds, 
44 (3): 100.—A nestling Hirundo rustica ringed on the Isle of Man, Aug. 11, 1949, 
was killed June 20, 1950, at Driva, Norway, some 700 miles to the northeast.— 
M. M.N. 

Learmontn, F. 1951. Powerful Owls [Ninox strenua] in southwestern 
Victoria. Emu, 50 (3): 178, pl. 19. 

LittLejonns, R. T. 1950. Further notes on the Mistletoe Bird and the mistletoe 
parasite. Emu, 50 (2): 84-90. 

Lorp, E. A. R. 1950. Notes on the Blue-faced Honeyeater [Entomyzon cyanotis}. 
Emu, 50 (2): 100-101. 

Lunpy, E. 1951. ‘“Poor-me-One” (Nyctibius griseus). Nat. Hist., 
60 (3): 111-113, 1 fig —Call notes. 

Macponatp, A. Sr. J. 1950. Scent of game-birds. Journ. Bombay Nat. Hist. 
Soc., 49 (3): 556.—A query, with a reply by the editors (pp. 556-557). 

Macponatp, J. D. 1951. An account of the British Museum South West Africa 
Expedition. Bull. Brit. Orn. Club, 71 (2): 11-13.—An informal account of a 
six-months’ expedition covering 5000 miles by truck in southwest Africa, including 
itinerary, brief description of the more important physical features, and mention 
of the more noteworthy species of birds seen and collected.—J. L. P. 

MacNarr, V. J. 1951. Notes on behaviour of blackbird. Brit. Birds, 44 (3): 
99-100.—A female Turdus merula that nested in the author’s gardemewas often 
heard, in October and November, singing a sub-song similar, of a male.— 
M. M. N. 
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MarIEN, DANIEL. 1950. Notes on some Asiatic Meropidae (Birds). [Notes from 
the Walter Koelz Collections, Number 5.] Journ. Bombay Nat. Hist. Soc., 49 
(2): 151-164, 1 text-fig. (map), 3 tables.—A critical revision of the five species of 
Merops and one of Nyctyornis known from Ceylon, India, Pakistan, and Iran, 
with comments on certain extralimital races. Merops leschenaulti andamanensis 
(Port Blair, South Andaman Island) is described as new. Merops superciliosus 
and M. philippinus are shown to be allopatric species, rather than subspecies. 
Nyctyornis athertoni brevicaudata Koelz (Hainan) is considered a valid race.— 
H. G. D. 

MarIEN, DANIEL. 1950. Notes on some Asiatic Sturnidae (Birds). [Notes from 
the Walter Koelz Collections, Number 9.] Journ. Bombay Nat. Hist. Soc., 49 
(3): 471-487, 1 map.—‘‘The status of the genera has already been reviewed by 
Amadon . . . [Amer. Mus. Nov. No. 1237, 1943]; in this paper it has been possible 
to reassess the status of some of the lesser taxonomic groups of the Indian sub- 
region. Some suggestions are made for further investigation in the field, two 
forms recognized in the New Fauna [of British India] are found not to be valid, a 
recently described race [is] confirmed, and a hitherto unnoticed plumage in Saro- 
glossa spiloptera [is] studied” [author’s introduction]. Recognition has, apparently 
unjustly, been refused two recently named Indian races: Sturnus contra sordidus 
Ripley and Acridotheres cristatellus fumidus Ripley as from northeastern 
Assam).—H. G. Deignan. 

Mar ER, PETER, AND DerriIcK J. BOATMAN. 1951. Observations on the birds of 
Pico, Azores. Ibis, 93 (1): 90-99.—The principal object of a brief visit (March 
31 to April 16) was to study the variations in the ecological niche which a species 
may occupy on different islands and with different competing species. Thus, on 
Pico the Grey Wagtail, Motacilla cinerea, occupies the niches filled in Britain by 
both the Pied Wagtail, Motacilla alba, and the Rock Pipit, Anthus spinoletta, as 
well as the habitat normally occupied by the species. Similar niche expansion 
was noted in the Goldcrest, Regulus regulus, the Blackcap, Sylvia atricapilla, and 
the Kentish Plover, Charadrius alexandrinus. ‘The song of the Chaffinch, Frin- 
gilla coelebs, differed markedly from that of the British form.—J. L. P. 

May, D. J., anD A. MANNING. 1951. ‘The breeding cycle of a pair of Wood War- 
blers [Phylloscopus sibilatrix]. Brit. Birds, 44 (1): 5-10. 

McGut, ARNOLD R. 1951. An Australian review of the Sanderling. Emu, 50 
(3): 197-206.—Summarizes the records of Crocethia alba for Australia. 


MEANLEY, BROOKE, AND GoRMAN M. Bonp. 1950. A new race of Swainson’s 
Warbler from the Appalachian Mountains. Proc. Biol. Soc. Wash., 63: 191-194.— 
Limnothlypis swainsonii alta (Walhalla, South Carolina). 

MEIKLEJOHN, M.F.A. 1950. Field identification of birds: notes on the Hoodwink 
(Dissimulatrix spuria). Journ. Bombay Nat. Hist. Soc., 49 (3): 557-560.—Re- 
printed from a British ornithological journal, this is a long, involved satire on 
“the number of records of birds partially seen or indeterminately heard: . . . it 
seems evident that the majority of these records are attributable to a single species 
—the Hoodwink—which I propose to name Dissimulatrix spuria.”” ‘The jest is 
carried so far as to include a type locality, details on voice, breeding, etc., etc., and 
a list of allied forms (subspecies), with further reference to an extinct genus, 
Palaeodissimulatrix! One could wish that articles of this nature be omitted from 
the pages of serious journals.—H. G. Deignan. 

MEIKLEJOHN, Lt. Cou. R. F. [obituary of]. 1951. Ibis, 93 (1): 135. 
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MEINERTZHAGEN, R. 1951. The significance of a dark ventral surface in certain 
birds. Ibis, 93 (1): 140-141.—The author finds that neither Harrison’s hypothe- 
sis nor Armstrong’s suggestion about the significance of a dark ventral surface in 
the breeding plumage of certain birds is completely satisfactory. He cites many 
examples among different orders where some species are so marked; in some cases 
it may play a part in courtship display; in others it may be of cryptic significance; 
in others its function is not clear. Evidently no single solution fits all cases.— 
j. P. 

Metsg, W. 1950. On the status of Eurystomus orientalis laetior Sharpe. Journ. 
Bombay Nat. Hist. Soc., 49 (2): 305-306.—This is shown to be a well-defined 
subspecies, restricted to southwestern India and Ceylon. 

MICHENER, JOSEPHINE R., AND Haro.pD MICHENER. 1951. Notes on banding 
records and plumages of the Black-headed Grosbeak. Condor, 53 (2): 93-96.— 
Covering a 25-year period (1921-1945) at Pasadena, California, during which 707 
were banded. 

Mriter, Lovgz. 1951. A Miocene petrel from California. Condor, 53 (2): 78-80, 
1 fig.—Oceanodroma hubbsi described from near Capistrano Beach in Orange 
County. 

Montcomery, G. H., Jr.. W. H. Rawiincs, anD L. Terem,. 1949. 
Annual Report [of Prov. of Quebec Soc. for Protection of Birds]. (Prov. Que. 
Soc. Protection Birds, Montreal), pp. 1~40.—Summary of Christmas census and 
migratory movements of birds. Species accounts include records of occurrence, 
nesting, and numbers of individuals. 

Moreau, R. E. 1951, Relationships in Pseudoalcippe. Ibis, 93 (1): 138-139.— 
The author concludes that P. atriceps (Sharpe), P. stierlingi (Reichenow), and P. 
abyssinicus (Riippell), together with their subspecies, are best regarded as a single 
species. 

Morpny, Ropert CusHMAN. 1951. Rediscovery of the Cahow. Bull. Brit. Orn. 
Club, 71 (2): 9-10.—Pterodroma cahow Nichols and Mowbray, until 1945 believed 
to be extinct, was rediscovered by Dr. and Mrs. Murphy January 26, 1951, “‘breed- 
ing in the islands off Bermuda.”—J. L. P. 

N., E.M.anp J.D. W. 1951. Obituary of Bernard William Tucker (1901-1950). 
Brit. Birds, 44 (2): 41-46.—“‘One of the most talented and devoted ornithologists 
of his time,” Tucker was editor of ‘British Birds,’ and largely responsible for the 
sections on Habitat, Field-Characters, General Habits, and Voice in the ‘Handbook 
of British Birds,’ as well as writing three excellent contributions for Bent’s ‘Life 
Histories of North American Thrushes.—M. M. N. 

Octu.viz, C. M. 1951. The building of a rookery. Brit. Birds, 44 (1): 1-5.— 
Observations on nest building of Corvus frugilevus with particular attention to 
thieving of sticks. While one member of the pair gathered material and arranged 
it, the other stood guard; later these réles were exchanged.—M. M. N. 

Outvier, Ggorcgs. 1950. Notes sur quelques Oiseaux Rencontrés au Cours de 
Traversées de l’Atlantique-Nord. Oiseau, 20 (2): 137-147. 

Orrow, B. 1950. Die erbbedingte Osteogenesis dysplastico-exostotica der ausge- 
rotteten flugunfahigen Riesentaube Pezophaps solitaria der Mascareneninsel 
Rodriguez. Kungl. Svenska Vetenskapsakademiens Handlingar. Fjarde Ser., 1 
(9): 1-37, 8 pls —English summary. The Solitaire of Rodriguez, a relative of the 
Dodo, is known only from early accounts and from numerous excavated bones. 
Leguat wrote of this bird: ““The bone of their wings grows greater towards the 
extremity, and forms a little round mass under the feathers as big as a musket ball. 
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That and its beak are the chief defences of this bird.” The bones of this bird show 
frequent more or iess healed fractures, earlier assumed to be the result of injuries 
sustained in fighting with the armored wings. Ottow has re-studied this material 
with different conclusions: ‘‘A macroscopical and X-ray examination revealed a 
characteristic bone disease, which appears in two forms . . . The latter form can 
lead to bone fractures . . . it is probable that we have in Pezophaps a bone 
disease . .. which should be interpreted as a hereditary disease of the mesen- 
chyme tissues . . . originating from a mutation of pathological value which could 
spread due to narrow geographical isolation, inbreeding and lack of selection. 
The case of Pezophaps can be compared to a breeding experiment with harmful 
genes carried out in Nature . . . here for the first time the existence of a well 
defined hereditary disease—that is not only a overspecialization of harmful nature 
—has been demonstrated to occur in Nature.”-—D. Amadon. 

Parks, G. Hapcoop. 1951. Plumage characters and age of Evening Grosbeaks. 
Bird-Banding, 22 (1): 23—32.—Color character combinations of 355 male and 387 
female Hesperiphona v. vespertina. Older males had little black on the tertials and 
no white on the tail or primaries —M. M. N. 

Paterr, Paws [obituary of]. 1951. Ibis, 93 (1): 135-137. 

Pre.rs, Wi.L1AM H., AND WILLIAM H. PHELPs, Jr. 1950. Las Aves de Las Islas 
Los Roques y Las Aves y Descripcién de un Nuevo Canario de Mangle. Bol. de 
Soc. Venezolana de Ciencias Nat., 13 (76): 7-24, 2 photos., 2 maps.—Nineteen 
birds new to these Venezuelan islands are recorded; about 275 specimens taken; 
species accounts of all forms found. Dendroica petechia aurifrons, new subspecies, 
from De Puerto de La Cruz, Anzo4tequi.—H. I. F. 

Peps, Wr.L1AM H., AND WILLIAM H. PHELPs, Jr. 1950. Seven new subspecies 
of Venezuelan birds. Proc. Biol. Soc. Wash. ,63: 115-126, 1 fig. (map).—Celeus 
elegans deltanus (Jobure, Rio Jobure, Territorio Delta Amacuro); Celeus undatus 
amacurensis (Misi6n San Francisco de Guayo, Territorio Delta Amacuro); Den- 
drocincla fuliginosa deltana (Misién Araguaimujo, Territorio Delta Amacuro); 
Ochthoeca diadema meridana (Cerro Mesa de Lino, 2600 meters, Santo Domingo, 
Mérida); Euscarthmornis granadensis federalis (No Leén, 2000 meters, Distrito 
Federal); Mecocerculus leucophrys parui (Cerro ParG, 1600 meters, Territorio 
Amazonas); Oryzoborus crassirostris magnirosiris (Misién San Francisco de Guayo, 
Territorio Delta Amacuro), new subspecies. 

Puiuirson, W. R., anp C.C. Doncaster. 1951. Birds seen in the North Atlantic. 
Brit. Birds, 44 (1): 11-13. 

Pamurrs, ALLAN R. 1951. Some observations of birds in southern Colorado. 
Condor, 53 (1): 50-51.—In San Luis Valley. 

Parturs, W. W. A. 1950. Wilson’s Storm-petrels, shear-waters and other sea- 
birds in the Gulf of Aden & Indian Ocean. Journ. Bombay Nat. Hist. Soc., 49 
(3): 503-508.—Daily bird observations made on two recent voyages between 
Colombo and Aden. 

Prre.ka, Frank A. 1951. Central American races of Cyanolyca mitrata. Condor, 
53 (2): 97-98.—Two new subspecies of the Hooded Jay described, C. m. guate- 
malae (San José, 28 mi. ESE Comit&én, Chiapas, Mex.) and C. m. hondurensis 
(Las Peinitas, 4 mi. W San Pedro Sula, Honduras). 

Prrecka, Frank A. 1951. Race names in the Central American jay, Cyanolyca 
Grgentigula. Journ. Wash. Acad. Sci., 41 (3): 113-115, 1 table-—A studious re- 
view of the species, in which Cyanolyca blandiia Bangs is shown to be synonymous 
with Cyanocitia argentigula Lawrence. The type locality of the latter is restricted 
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to ‘‘near and more or less north of Pico Blanco, above Sipurio and probably in 
the drainage of the Rio Lari,’ and Cyanolyca argentigula albior is described as new 
(type locality: Volcan Turrialba, 9,680 feet, Costa Rica).—H. G. D. 

Popper, DanreL M. 1951. Notes on the birds of Mount Locke, Texas. Condor, 
53 (1): 51-54.—Forty-two species seen in the Davis Mountains of Jeff Davis 
County, Texas. [See also Condor, 19: 161-165, 1917]. 

Prestwich, ArTHuR A. 1950. Records of parrots bred in captivity, part 1. 
(Lories and Lorikeets). (A. A. Prestwich, London), pp. 1-33. Price, 7/6 d.—Of 
special interest are the records of hybrids and the accompanying data on success or 
failure of certain cross-matings. These may give clues as to speciation in the wild. 

Prestwicn, ArTHuR A. 1950. Relevé des Psittacidés élevés en France. (A. A. 
Prestwich, London), pp. 1-47.—Records of the breeding of parrots in France— 
eggs laid, young hatched, young raised; common and scientific names. 

Prick, M. Pumips. 1950. Influences causing fluctuation of warbler population 
in cultivated lands and oak woods in the Severn Valley. Brit. Birds, 43 (11): 
345-351. 8 tables —A major factor is the change in vegetation associations which 
in turn have been affected by the activities of rabbits, and by man carrying on 
agricultural practices. 

QUAINTANCE, CHARLES W. 1951. Pioneer Starling nesting in eastern Oregon. 
Condor, 53 (1): 50.—In May, 1950, near La Grande. 

Rangin, W.T.C. 1951. Trances of trapped Starlings [Sturnus vulgaris]. Brit. 
Birds, 44 (2): 59. 

Raspet, Aucust. 1950. Performance measurements of a soaring bird. Aero- 
nautical Engr. Rev., 9 (12): 1-4, 6 figs.—A sail-plane was used in following soaring 
birds to make measurements of air speed, angles of banking, rate of sinking, and 
changes in shape and position of the birds’ wings. The absence of a motor 
cut noise to a minimum and allowed approach to within about 15 feet of some 
flying birds. A camera mounted in the windshield permitted action photographs, 
and a radio made it possible for a running commentary by the pilot to be recorded 
by a ground crew. It was found that vultures, particularly Coragyps, the Black 
Vulture, had good speed ranges for gliding, as shown by plotted data, an 
extremely low sinking speed in soaring flight, and the possibility of very slow 
flight (8.5 meters per second). Study of the action of wing-tip slots (the spaces 
between the outspread primaries) shows they are closed to reduce drag. ‘There is 
some indication that the wing-tips are used as diffusors to increase the effective 
aspect ratio of the wing. Further, the porosity of the feathers may be a factor 
in inducing laminar flow of air over the entire body; this may explain the low 

drag coefficients computed for certain birds.—H. I. Fisher. 

ReEDER, Wm.11AMG. 1951. Stomach analysis of a group of shorebirds. Condor, 
53 (1): 43-45.—Based on 27 birds of eight species taken in southern California, 
some from a sand or shore situation, others from mudflats, with differences in diet 
noted between the two groups. 

Rretey, S. Dmton. 1951. Notes on Indian birds IV. Some recently collected 
birds from Assam. Postilla [Yale Peabody Mus. Nat. Hist.], No. 6: 1-7.—Ar- 
borophila torqueola interstincta (Mt. Zephu, 93 miles east of Kohima, eastern Naga 
Hills); Indicator xanthonotus fulvus (Pfutsero, eastern Naga Hills); Dendrocopos 
darjellensis fumidus (Mt. Japvo, Naga Hills); Spelaeornis chocolatinus nagaensis 
(Mt. Japvo, Naga Hills); Phylloscopus fuscatus mariae (Moirang, Manipur); 
Horeites flavolivaceous |sic] alexanderi (Phek-Meluri Road, 60 miles east of Kohima, 

Naga Hills). 
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Roun, 1951. Dawn chorus in March. Dawn Song and All Day, 1 (4): 


33-41, 2 figs. 


Roun, 1951. All-day song totalsI. Dawn Songand All Day, 1 (4): 42. 
RoskvEARE, W.L. 1950. Notes on birds of the irrigated area of Minbu District, 


Burma. Journ. Bombay Nat. Hist. Soc., 49 (2): 244-287, 2 maps.—Notes com- 
piled from visual observations and considered supplementary to facts already 
recorded in Smythies’s Birds of Burma. Particular attention was paid to the 
status of each species throughout the year and, in the case of migrants, earliest 
and latest dates are given. The nomenclature is binominal and taken without 
change from Stuart Baker’s outmoded edition of The Fauna of British India, 
Birds.—H. G. D. 


RupeseEck, GustaF. 1950. Studies on bird migration. Based on field studies in 


southern Sweden. V4r Fagelvarld, Suppl. 1, pp. 1-148, 4 pls., many tables.— 
This field study was undertaken at Falsterbo in the southwest corner of the Swedish 
mainland in the late summer and early fall months of 1942 through 1949. Only 
daytime migrations were studied. It was early noted that the “‘broad front” of 
the pathways of birds migrating to the southwest in Sweden narrows or funnels 
into Falsterbo; thus many of the birds leave by way of this most extreme point 
of land. 

In his attempt to determine the cause for such “funneling,’’ Rudebeck has come 
to regard the “Leitlinie’”’ or ‘‘guiding line’”’ (of von Schweppenburg) as the primary 
factor. The line in this case is the coast; its effect is strengthened by the unwill- 
ingness of land birds to fly over a strange biotope, the sea. When the guide line 
deviates more than about 90 degrees from the line of migratory flight, the birds 
follow the migratory line—in this case, southwest over the sea. Weather plays an 
important réle in timing the flight, although the migratory unrest eventually 
forces the birds to move. Rudebeck, incidentally, regards this restlessness as the 
same in migratory and non-migratory forms, and notes the influence of the weather 
even upon resident species. 

The author emphasizes the similarity between the movements of migratory, 
irruption, and strictly resident birds. He finds all sorts of intermediates in 
migratory behavior and much individual or intraspecific variation; during certain 
years he found resident magpies attempting the ocean crossing, only to return 
“in full panic” (p. 51). Such manifestations of unrest usually follow a period of 
good weather, and the author regards the situation thus—the threshold for 
resident forms is high, and by the time they begin to show restlessness the good 
weather ends and further manifestations are not shown. Thus the line between 
migratory and resident birds is pretty fine. 

It is pointed out that the length of the migratory flight increases for different 
populations of the same species as one goes eastward from Europe to Siberia. 
Along with this we find that more eastern than western forms are migratory, and 
that, whereas birds in the western part of the Palearctic migrate more or less 
north and south, the line of flight inclines eastward until it is east-northeast and 
west-southwest, or even east and west. 

The last 60 pages are devoted to tables listing the daily number of migrants of 
certain species in the autumns of 1942, 1943, and 1944. There is a two-page 
bibliography, primarily of continental literature —H. I. Fisher. 

Scuitter, Everett L. 1951. Hymenolepis hopkinsi, n. sp., a cestode from the 
Black Duck (Anas rubripes). Amer. Midl. Nat., 45 (1): 253-256, 5 figs. 
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ScuiuLer, Evererr L. 1951. Studies on the helminth fauna of Alaska. VI. 
The parasites of the Emperor Goose (Philacte canagica L.) with the description of 
Hymenolepis philactes, n. sp. Journ. Parasit., 37 (2): 217-220, 1 pl. 

Scuwartz, CHARLES W., AND EvizaBeTs R. Scowartz. 1951. A survey of the 
Lace-necked Dove (Streptopelia c. chinensis) in Hawaii. Pacific Sci., 5 (1): 90- 
107, 8 figs., 3 tables.—These birds are resident on all islands from sea level to at 
least 4,000 feet. Population is estimated at 89,000 birds, with densities up to 200 
per square mile. Food consists of 99.5 per cent vegetable matter, and water is a 
prerequisite. Roosting and feeding areas may be as far as five miles apart. 
Breeding may occur throughout the year, but the main season is February through 
September. Sex ratio of 79 birds was 119 males to 100 females. Measurements 
of 33 adult males and 26 adult females are given.—H. I. F. 

Serventy, V.N.,anpS.R.Wuire. 1951. The Roseate Tern: Notes on the nesting 
behavior. Emu, 50 (3): 145-151, pls. 12-13, 2 figs —Notes based on the nesting 
behavior of Sterna dougallii on Pelsart Island in the Abroohos Group, Western 
Australia, December, 1940, to January, 1949. 

Sra.ey, Cuartes G. 1951. Notes on the birds of New Georgia, central Solomon 
Islands. Condor, 53 (2): 81-92, 1 fig—Notes on occurrence, ecology, life history, 
behavior, and relationship between molt and gonadal development of 57 species, 
37 of which are represented by specimens. 

Sick, Hetmur. 1950. Apontamentos sébre a ecologia de ‘“‘Chaetura andrei 
meridionalis’’ Hellmayr no estado do Rio de Janeiro (Micropodidae, Aves). Rev. 
Brasil. Biol., 10: 425-436. 

Sick, Hetmur. 1950. Una nova raca de Cardeal procedente do Brasil Central, 
“Paroaria baeri xinguensis’ n. ssp. (Fringillidae, Aves). Rev. Brasil Biol., 
10 (4): 465-468.—From Alto Xingu, Mato Grosso, 11° 25’ S, 53° 7’ W. 

Sick, H. 1950. Der Regenruf des Buchfinken (Fringilla coelebs). Vogelwarte, 
4: 236-237. 

Sxutcu, ALEXANDER F. 1951. Congeneric species of birds nesting together in 
Central America. Condor, 53 (1): 3-15, 1 table-—Comparisons and discussions 
of ecological factors or isolating mechanisms. 

Smits, T. E. H. 1950. Black Drongos [Dicrurus macrocercus] fostering a Koel 
[Eudynamis scolopaceus]. Journ. Bombay Nat. Hist. Soc., 49 (2): 304. 

REAy H. N. 1951. The question of Larus n[ovaehollandiae] hartlaubi in 
Northern Rhodesia. Ibis, 93 (1): 137.—Re-examination of the specimen pre- 
viously recorded under this name proves it to be an immature of Larus cirrko- 
cephalus Vieillot—J. L. P. 

Smrrners, Reavy H. N. 1951. Agapornis lilianae in Southern Rhodesia. Ibis, 
93 (1): 138.—Specimen obtained and flocks seen; new for Southern Rhodesia. 
Sournern, H. N. 1951. Melanic Blackcaps in the Atlantic islands. Ibis, 93 (1): 
100-108.—Sylvia atricapilla is resident on the Cape Verde and Canary islands and 
on Madeira and the Azores. A melanic variety occurs on nearly all of the Azores 
and on Madeira in a frequency of about two per cent; in the Canary Islands it has 
been found only in the Great Crater of La Plama where it now is uncommon if 
not extinct. There is no detailed information available about the population 
of the Cape Verde Islands. Data from the literature shows that the melanic 
variety interbreeds with normal birds and probably behaves as a single-factor 
recessive.—J. L. P. 

Sprunt, ALEXANDER, Jr. 1950. Hawk predation at the Bat Caves of Texas. 
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Texas Journ. Sci., 2 (4): 463-470, 8 photos.—Sharp-shinned, Red-tailed, Duck, 
and Sparrow hawks catching Mexican free-tailed bats. 

STEINBACHER, JOACHIM. 1950. Weitere Bemerkungen iiber die ‘Hornschwalme’ 
(Batrachostomus) des Senckenberg-Museums. Senckenbergiana, 31: 297-298. 
STRANDTMANN, R. W. 1951. The mesostigmatic nasal mites of birds. II. New 
and poorly known species of Rhinonyssidae. Journ. Parasit., 37 (2): 129-140, 
5 pls.—New forms of these parasites described for shorebirds, ducks, and geese. 

Sutton, GgorceE Mixscn. 1951. Birds and an ant army in southern Tamaulipas. 
Condor, 53 (1): 16-18.—Numerous birds in thick scrubby woodland feeding on 
insects fleeing from an advancing ant army. 

Torporr, HarRRIsON B. 1951. Osteology of Colinus hibbardi, a Pliocene Quail. 
Condor, 53 (1): 23-30, 2 figs., 4 tables.—Identification of elements and measure- 
ments of much additional material from Meade County, Kansas. 

‘TRAYLOR, MELVIN A., Jr. 1950. A new subspecies of tanager from Brazil. Nat. 
Hist. Misc. No. 64: 1-2.—Tangara cyanicollis albotibialis from Veadeiros, Goyaz, 
Brazil. 

Trayior, MEtvin A., Jr. 1951. A review of the woodpeckers Chrysoptilus 
melanochloros and C. melanolaimus. Fieldiana Zool., 31 (41): 421-437, 1 fig.— 
Examination of 245 specimens. Recognizes two species and 10 subspecies. 

Triscoitra, ANTONINO. 1950. Per una Nomenclatura Biologica ‘Ternaria 
Plurinominale. Atti (Accad. Peloritana, Classe di Sci. Fis. Mat. e Nat.), 48 
(3 of series 4): 1-40.—A rather complicated system of nomenclature is proposed. 
By using prefixes made up of the first two or three letters of the various taxo- 
nomic categories the author compounds a word to indicate the classification down 
to order. This word is followed by one compounded of family and generic names 
and one composed of species and subspecies. ‘Thus, for Sarothrura elegans languens 
there would be Zochoavegruides rallisarothrura elegantélanguens. ‘Theoretically 
then, anyone, with or without a knowledge of birds, could tell that this was an 
animal (Zo), chordate (cho), a bird (ave) of the Gruiformes (gruides) and the family 
Rallidae (raili). 

This system of designating animals has its advantages, as did others in the past, 
but it is cumbersome, would require extensive revision of method, and offers little 
that in a few words could not be better stated and more easily understood.—H. I. F. 

Turcex, F.J. 1950. The Great Spotted Woodpecker, Dendrocopos major (L,.), as 
a carrier of the Monilia rot. Var Fagelvarld, 9 (4): 210-212, 2 photos.—This 
fungus disease of fruits may be transmitted, by the feeding habits of this bird, 
from area to area. 

Van CLEAVE, J., AND B. Wiiiams. 1951. Acanthocephala from 
passerine birds in Alaska. Journ. Parasit., 37 (2): 151-159, 2 pls—These para- 
sitic worms recorded from Northwestern Robin, Varied Thrush, and the Fox 
Sparrow. 

VAN SOMEREN, V.G. L., anp G. R. C. vAN SOMEREN. 1949. The birds of Bwamba. 
Suppl. to Vol. 13 of The Uganda Journal, 111 pp., map, 23 photos, paper. (The 
Uganda Soc., Kampala, Uganda, 714 shillings)—Bwamba is an area in western 
Uganda along the Belgian Congo border. It includes part of the Ruwenzori 
region. It is much more forested than most of Uganda, and as a result the van 
Somerens, during four field trips there in recent years, were able to add almost 30 
species, chiefly forest dwellers, to the avifauna of Uganda. Their annotated list 
of the birds of this interesting region contains many ecological and life history 
notes and occasional taxonomic comments. There is, for example, detailed 
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information on such little-known birds as Columba albinucha. The extensive data 
on breeding seasons is of especial interest since Bwamba lies on the equator. In 
general, it was found that many birds have a prolonged breeding season, with some 
individuals breeding at one time of the year and some at others. The photo- 
graphs are all of the country, not of birds —D. Amadon. 

Vaurig, CHARLES. 1950. Notes on some Asiatic titmice. Amer. Mus. Novit., 
No. 1459: 1-66, 3 figs. 

Vaurigz, CHARLES. 1950. Notes on some Asiatic nuthatches and creepers. Amer. 
Mus. Novit., No. 1472: 1-39, 2 figs.—Sitta europaea koelsi (Patkai Hills, Assam- 
Burma border) new subspecies. 

Vaurig, CHARLES. 1951. Notes on the wrens and dippers of western Asia and 
India. Amer. Mus. Novit., No. 1485: 1-19.—The eighth in a series of taxo- 
nomic papers based chiefly upon the collections of Dr. Walter Koelz. 

Wanizy, N. J. P. 1951. Notes on the birds of Central Anatolia. Ibis, 93 (1): 
63-89, 1 text fig. (map).—Brief description of the Central Anatolian plateau 
followed by carefully annotated list of the species collected and observed during 
the author’s residence from 1943 to 1946.—J. L. P. 

Warren, R.L. M. 1951. On the type of Alauda Penicillate Gould. Bull. Brit. 
Orn. Club, 71 (2): 13-14.—Shows that an error exists in vol. 13 of the ‘Catalogue 
of Birds in the British Museum’ where on p. 532 under Otocorys penicillata three 
specimens are listed as “types of the species” where it is clear from the original 
diagnosis that the description was based on a single specimen.—J. L. P. 

Wesster, J. Dan. 1951. Systematic notes on North American Acoleidae (Ces- 
toda). Journ. Parasit., 37 (2): 111-118, 9 figs., 1 table-—Several forms described 
as parasites in shorebirds. 

Wetmore, ALEXANDER. 1950. Additional forms of birds from the republics of 
Panam& and Colombia. Proc. Biol. Soc. Wash., 63: 171-174.—Crypturellus sal- 
tuarius (Ayacucho, 500 feet, 25 kilometers east of La Gloria, Magdalena, Colom- 
bia); Geotrygon goldmani oreas (1250 feet altitude, above Quebrada Cauchero, 
Cerro Chucanti, Serrania de Majé, eastern Provincia de Panama, Panam4); 
Cyclarhis gujanensis flavens (Chiman (Punta Madrofio), Province of Panamé, 
Panam4), new subspecies. 

Wuson, Hucw. 1950. Visual perception among waders: a suggested explanation 
of the habit of “bobbing.” Emu, 50 (2): 128-131, 1 fig.—Suggests that raising 
the head causes the horizontal lines of the foreground to move against the horizon, 
thus enabling the bird to judge the relative distance of objects. 

Winc, Leonarp W. 1950. Size of summer bird grouping, Texas to the Yukon. 
Can. Field-Nat., 64 (5): 163-169, 3 figs., 3 tables. 

Wooprury, A. M., anp Howarp Knicutr. 1951. Results of the Pacific gull 
color-banding project. Condor, 53 (2): 57-77, 11 figs. in text.—Final summary 
of the gull study undertaken by the Western Bird-Banding Association, 1937 to 
1942, during which were banded 14,091 gulls of three species, Larus glaucescens, 
L. occidentalis, and L. californicus. Analysis of data on nesting, migration, 
longevity, mortality and population shifts. 

Yeatrer, Ratpo E. 1950. Effects of different preincubation temperatures on the 
hatchability of Pheasant eggs. Science, 112 (2914): 529-530, 1 table.—Hatcha- 
bility decreased nearly 50 per cent when temperature in the controlled experiments 
was raised from 62° F. to 88° for seven days prior to incubation. 
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OBITUARIES 


Rvupo.F Bennitt, an Associate of the A. O. U. since 1932, died February 2, 1950, 
in Columbia, Mo. He was born at Springfield, Massachusetts, on December 22, 
1898, and attended Boston University, receiving the degrees of Bachelor of Science 
in 1920 and Master of Arts in 1921. For further graduate training he went to 
Harvard University as a Thayer Fellow and worked with Dr. G. H. Parker, com- 
pleting his Doctorate of Philosophy in 1923. He was married in the same year to 
Ruth Eunice Eynon. 

After acting as instructor at the Marine Biological Laboratory at Woods Hole he 
served two years as Assistant Professor of Zoology at De Pauw University and three 
years at Tufts College. He came to the University of Missouri in 1927, where he 
remained until his death 23 years later. Since 1944 he held the title of William 
Rucker Professor of Zoology. 

Abandoning his first interest in the physiology of crustacea, he published his first 
ornithological paper in 1932, ‘Check-list of the birds of Missouri’ (Univ. Mo. Studies, 
7 (3): 1-81). From this time on he devoted his entire efforts to the field of conserva- 
tion. In 1937 he served as first president of the Wildlife Society and with Werner 
O. Nagel published, ‘A Survey of the Resident Game and Furbearers of Missouri’ 
(Univ. Mo. Studies, 12 (2): 1-215). As a teacher of ornithology, ecology, and con- 
servation courses, and as first chairman of the Missouri Cooperative Wildlife Research 
Unit, his influence will long be felt in Missouri and elsewhere. 

In spite of a busy life as teacher and administrator, he published frequently in 
journals devoted to conservation and made important contributions to our thinking 
concerning Bob-whites, Pheasants, and Prairie Chickens (see Trans. N. Amer. 
Wildl. Conferences). His most important work, ‘Some Aspects of Missouri Quail 
and Quail Hunting’ reports ten years of research and is being published posthumously 
by the Missouri Conservation Commission as Number 2 in their technical series 
_H. Exper. 


Epcar Burke, an Associate of the A. O. U. since 1942, was born February 3, 1890, 
in Hamburg, Germany, where his father was U. S. consul. He attended the College 
of Physicians and Surgeons, New York City. For several years he was resident 
surgeon at Belleview Hospital, New York, then Surgical Director and Assistant 
Medical Director of the Jersey City Medical Center. Burke was a skilled fly fisher- 
man and author of ‘American dry flies and how to tie them.’ He was also an ardent 
wildfowler and upland gunner, contributing several chapters to ‘Duck shooting 
along the Atlantic tidewaters.’ He was also interested in archaeology and assembled 
a notable collection of pre-Columbian artifacts. Highly successful in raising homing 
pigeons, he provided the U. S. Signal Corps in World War II with some of their 
finest birds. He also had Pheasants, Cockatoos, Parakeets, and Ring-necked 
Doves. An accomplished artist, he furnished several paintings for ornithological 
books and the beautiful plates of flies in ‘Salmon in low waters’ by Richard C. Hunt. 
Death occurred at Norfolk, Connecticut, December 6, 1950.—A. W. ScHORGER. 


HENRY Warp CarriGEr, an Associate of the American Ornithologists’ Union, died 
as the result of an accident in Red Bluff, California, October 1, 1949, at the age of 75. 
He was crossing Main Street about dusk the previous evening when he was struck by 
an automobile driven by a 14-year-old boy and died in the hospital seven hours later. 

He was born in Sonoma, California, June 12, 1874, and made his home in Oakland. 
His occupation was that of traffic manager for a coffee company, but he was retired 
at the time of his death. Carriger became interested in birds at an early age and was 
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an active and energetic observer. He joined the Cooper Ornithological Club in 1899 
and was elected an Associate of the A. O. U. in 1913. 

His publications comprised about 20 brief notes, dealing mainly with nesting 
habits of birds, and were contributed between 1899 and 1931 to “The Condor,’ 
‘Nidologist,’ ‘Oologist,’ and ‘Osprey.’ Several of them were published in coopera- 
tion with Milton S. Ray, J. R. Pemberton, and W. E. Unglish. His most extended 
paper, published with Pemberton, a ‘Partial List of the Resident Land Birds of 
Monterey County,’ including notes on about 100 species, appeared in “The Condor’ 
in 1915. Surviving members of his family include his wife, Carolyn, his son Gerald, 
and four married daughters —T. S. PALMER. 


EpMOoNDE SAMUEL CURRIER, an Honorary Life Associate (1894) was born at 
Keokuk, Iowa, June 21, 1868, and died at Portland, Oregon, April 25, 1949. His 
early education was received in Iowa. 

During his early boyhood he developed a keen interest in birds and started a collec- 
tion of eggs in the lake country of Iowa. Shortly after he reached the age of 20 
he came west and settled in Tacoma, Washington, where he lived for several years, 
all the while continuing his interest in birds, and building up his collection of nests 
and eggs. In 1905 he moved to Portland, Oregon, and established a general mer- 
chandise business which developed into one of the most enterprising department 
stores in northeast Portland. 

Currier was a member of the Cooper Ornithological Club, Pacific Northwest Bird 
and Mammal Society and the local Audubon Society. For many years he cooperated 
with the U. S. Biological Survey in reporting bird migration data. He published 
only a few short notes on birds. 

The surviving members of the Currier family, Mrs. Alice H. Currier and sons, 
Robert H. and John E. Currier, have donated the entire collection of nests and eggs, 
the ornithological library and personal field notes to the Zoology Department of the 
University of Portland, Portland, Oregon, where it will be known as the Edmonde 
Samuel Currier Collection. 

As a fellow worker in ornithology, ‘‘Ed’’ Currier was most cooperative. His 
field notes and his collections were freely made available to others interested in birds. 
His passing left a host of friends who will always remember his congenial nature, his 
enthusiasm, his energy and liberality. ‘To have known him as a co-worker in orni- 
thology and as a friend was a real privilege —STanLEy G. JEwETr. 


CHARLES WiLLIAM GusTAvE Errric, elected an Associate of the American Orni- 
thologists’ Union in 1901 and a member in 1929, died in Windermere, Florida, 
November 1, 1949, at the age of 78. He was born in Doebeln, Saxony, Germany, 
September 23, 1871. At the age of seven, he emigrated with his family to Freedom, 
Pennsylvania, where he completed his elementary school training. He graduated 
from Concordia College, Fort Wayne, Indianz, in 1892 and from Concordia Theo- 
logical Seminary in 1895. During the following 14 years, he was the pastor of 
Lutheran churches in McKee’s Rock, Pennsylvania, Cumberland, Maryland, and 
Ottawa, Canada. Valparaiso University conferred upon him the degree of Doctor 
of Science, honoris causa, in 1943. 

In 1909, Dr. Eifrig was appointed to the faculty of Concordia Teachers College, 
then at Addison, Illinois. This institution was transferred in 1913 to River Forest, 
Illinois, and he went with it, remaining there until his retirement in 1942. He was 
married to Marie Meyer at Fort Wayne, Indiana, on October 2, 1895, and they had 
seven children. 
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Dr. Eifrig was an active member of the Wilson Ornithological Club from 1907 on 
and was president of the Illinois Audubon Society, 1930-41. He was also a member 
of the American Society of Mammalogists, the Chicago Ornithological Society, the 
Kennicott Club of Chicago, and the Illinois Academy of Sciences. He was an 
enthusiastic and active field naturalist and made a collection of birds, many of them 
mounted. This collection is now the property of Saint Mary of the Lake Seminary 
at Mundelein, Illinois. 

Dr. Ejifrig published a considerable number of papers on birds, seven of which are 
mentioned in my ‘Bibliography of Birds.’ He also published two elementary text- 
books (Rand, McNally & Co.) having the title Our Great Outdoors; one of these, 
published in 1928, was on mammals, and the other (1930) was on fishes, amphibia, 
and reptilia. It was reported that he had a manuscript for a third book, on birds, 
awaiting publication at his death. For many years, he contributed monthly articles 
on nature to various Lutheran magazines.—R. M. Stronc. 


ArtHurR Hupson HEME, a Life Associate elected in 1888, was born in Miller 
Place, New York, November 20, 1860. He was educated at Brown’s Business 
College, and New York University from which institution he received a degree in 
veterinary science. Many years ago he sold his veterinarian business and turned his 
hobby of ornithology into a profession. He was an expert taxidermist and worked 
at the Brooklyn Museum and the American Museum of Natural History, New York. 
The latter has his notes covering a period of about 60 years. His notable collection 
of birds and mammals was disposed of prior to his death, but his widow, Martha L. 
Helme, still has his collection of eggs. Helme was descended from colonial stock, 
on his mother’s side from Stephen Hopkins, a signer of the Mayflower compact, and 
on his father’s from Thomas Helme who held various town and county offices from 
1680-1710. Death occurred at Port Jefferson, New York, November 20, 1947.—A. 
W. ScHORGER. 

FREDERICK ARNOLD HEMPHILL, elected an Associate of the A. O. U. in 1929, died 
in Elizabeth, New Jersey, March 1, 1949. He was born in this city August 31, 
1890. After attending Amherst College, he graduated from the New York Law 
School in 1915 and specialized in realty law. He was a member of the New Jersey 
Bar Association and the Union County Bar Association of which he was Secretary 
for a period. He was also a member of the National Audubon Society. His interest 
was primarily in odlogy and he contributed several articles to the ‘Oologist.’ His 
collection of approximately 300 nests and 400 sets of eggs was presented by his wife, 
Ruth F. Hemphill, to the New Jersey College for Women, New Brunswick, N. J.— 
A. W. 


ARDELLE Emery Hornpacx (Mrs. Alvan A. Hornback), an Associate of the A. O. 
U. since 1949, died in a hospital at Joliet, Illinois, August 18, 1950. She was born in 
Monroe Township, Mahaska County, Iowa, February 13, 1882. Following attend- 
ance at Drake and Iowa Wesleyan universities, she taught school until her marriage 
in 1904. She was very active in civic affairs during residence at Napierville and 
Plainfield, Illinois. Due to her great interest in birds she contributed a column on 
conservation to the Plainfield ‘Enterprise’ and was instrumental in founding Junior 
Audubon Clubs. She was a member of the National Audubon Society, Wild Flowcr 
Preservation Society, and the Wilderness Society —A. W. ScHorGER. 

Austin Roperts, Corresponding Fellow of the American Ornithologists’ Union, 
elected in 1920, met his death, May 5, 1948, in an automobile accident near Lusikisiki, 
Pondoland. The son of Archdeacon Alfred Roberts, he was born in Pretoria on 
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January 3, 1883. Due to an unusually successful collecting trip in Portuguese East 
Africa in 1908, he was appointed Curator of birds and mammals in the Transvaal 
Museum, Pretoria, in September, 1910. He continued to serve in this capacity, 
though at the time of his death he carried the title of Senior Assistant. 

Roberts took part in 46 expeditions and was a very capable field naturalist, being 
equally at home with birds and mammals. He published 117 papers on birds and 
mammals, approximately 75 of which were on birds. Of his important publications, 
mention should be made of: “The Grass Warblers of South Africa (Cisticola and 
Hemipteryx),’ Ann. Trans. Transvaal Mus. 1913, 3: 227-266; and ‘Birds of South 
Africa,’ (1940), the seventh being the last edition. Prior to death he had completed 
the manuscript of a book, “The Mammals of South Africa,’ and had made consider- 
able progress on a voluminous treatise on South African birds. 

He served as President, Secretary, and Co-editor of the South African Ornitho- 
logical Society, the founding and growth of which were due largely to his efforts. 
Among his honors were: British Empire Member of the British Ornithologists’ 
Union (1930); Senior Captain Scott Memorial Medal of the Biological Society (1938); 
Medal and Grant of the South African Association for the Advancement of Science 
(1940).—A. W. ScHorcErR. 


LEONARD CUTLER SANFORD, of New Haven, Connecticut, a patron of ornithology 
in the grand sense of the word, died at his winter home in Florida on December 7, 
1950. 

He was born in New Haven on September 19, 1868, was a Yale graduate, and a 
successful and gifted surgeon. His abiding interest throughout life, however, was 
ornithology. In his early years he began to build up what became a virtually com- 
plete, well-chosen, and extraordinarily beautiful collection of study skins of North 
American birds, which now forms part of the resources of the American Museum of 
Natural History. 

Dr. Sanford became an Associate of the A. O. U. in 1902 and a Life Associate ia 
1919. He was much more than a hobbyist, because his knowledge of the birds of the 
world was in some ways extraordinarily extensive. He was also the principal author 
of a book written primarily for sportsmen, namely “The Water-Fowl Family,’ by L. 
C. Sanford, L. B. Bishop, and T. S. Van Dyke, a volume of 598 pages published by 
the Macmillan Company in 1903. 

In February, 1921, he was elected a Trustee of the American Museum of Natural 
History, a capacity in which he served for nearly 30 years. From long before that 
period, however, he had begun to develop as the most effective individual in the 
history of the world for promoting large-scale ornithological activities. He acquired 
for the Museum very many examples of extinct birds and of rare species and genera. 
He persuaded Frederick F. Brewster, of New Haven, to finance the South American 
ornithological circumnavigation of the late Rollo H. Beck, which continued from 
1912 to 1917, and the scientific results of which have been published in part in R. C. 
Murphy’s ‘Oceanic Birds of South America’ (1936). Through Dr. Sanford’s in- 
fluence, the late Harry Payne Whitney made a princely gift that led to the building 
of Whitney Memorial wing, which houses the department of birds in the American 
Museum. Mr. Whitney’s interest and support were further held by Dr. Sanford 
throughout the many years of the Whitney South Sea Expedition, which probably 
represents the most extensive piece of ornithological field work that has ever been 
undertaken. Subsequently, and again through the persuasiveness of Dr. Sanford, 
Mrs. Whitney and her children purchased for the American Museum the collection 
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of birds of the world, numbering 280,000 specimens, which the late Lord Rothschild 
had assembled in his private museum at Tring, Hertfordshire. 

Dr. Sanford was a man of such unique personality that he will always be remem- 
bered by his friends as an unforgettable character, somewhat apart from the ordinary 
run of mankind. He could be extremely winning, and yet his terrific drive and 
single-track purpose for the ends of the Museum’s department of birds were at times 
something almost to be dreaded. His zeal derived from his sporting instinct no less 
than from scientific interest. He seemed to enjoy the rivalry with other individuals 
endeavoring to build up museums containing the most representative collection of 
the world’s avifauna, and it gave him and his associates endless satisfaction that 
he won out over all competitors. 

Dr. Sanford’s will included a generous bequest of funds to the American Museum 
of Natural History. His tangible memorial is the Sanford Hall of Biology of Birds 
in that institution, a feature of which is his handsome head in bronze, the sculpture 
of Joy Buba.—Rosert CusHMAN Murpny. 
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MEETINGS OF THE AMERICAN ORNITHOLOGISTS’ UNION 


Meeting 


Date 
1883, Sept. 26-28 


1884, Sept. 30—Oct. 2 


1885, Nov. 17-18 
1886, Nov. 16-18 
1887, Oct. 11-13 
1888, Nov. 13-15 
1889, Nov. 12-15 
1890, Nov. 18-20 
1891, Nov. 17-19 
1892, Nov. 15-17 
1893, Nov. 20-23 
1894, Nov. 12-15 
1895, Nov. 11-14 
1896, Nov. 9-12 

1897, Nov. 8-11 

1898, Nov. 14-17 
1899, Nov. 13-16 
1900, Nov. 12-15 
1901, Nov. 11-14 
1902, Nov. 17-20 
1903, May 15-16 
1903, Nov. 16-19 


1904, Nov. 28—Dec. 1 


1905, Nov. 13-16 
1906, Nov. 12-15 
1907, Dec. 9-12 
1908, Nov. 16-19 
1909, Dec. 6-9 
1910, Nov. 14-17 
1911, Nov. 13-16 
1912, Nov. 11-14 
1913, Nov. 10-13 
1914, April 6-9 
1915, May 17-20 
1916, Nov. 13-16 
1917, Nov. 12-15 
1918, Nov. 11 
1919, Nov. 10-13 
1920, Nov. 8-11 
1921, Nov. 7-10 
1922, Oct. 23-26 
1923, Oct. 8-11 
1924, Nov. 10-13 
1925, Nov. 9-12 
1926, Oct. 11-14 
1927, Nov. 14-17 
1928, Nov. 19-22 
1929, Oct. 21-24 


Place 


New York 

New York (2) 
New York (3) 
Washington 
Boston and Cambridge 
Washington (2) 
New York (4) 
Washington (3) 
New York (5) 
Washington (4) 
Cambridge (2) 
New York (6) 
Washington (5) 
Cambridge (3) 
New York (7) 
Washington (6) 
Philadelphia 
Cambridge (4) 
New York (8) 
Washington (7) 
San Francisco 
Philadelphia (2) 
Cambridge (5) 
New York (9) 
Washington (8) 
Philadelphia (3) 
Cambridge (6) 
New York (10) 
Washington (9) 
Philadelphia (4) 
Cambridge (7) 
New York (11) 
Washington (9) 
San Francisco (2) 
Philadelphia (5) 
Cambridge (8) 
New York (12) 
New York (13) 
Washington (11) 
Philadelphia (6) 
Chicago 
Cambridge (9) 
Pittsburgh 

New York (14) 
Ottawa 
Washington (12) 
Charleston 
Philadelphia (7) 


1 
2 
3 
7 
8 
fee 10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
20a 
21 
22 
23 
24 
25 
26 
27 
28 i 
29 
30 
31 
32 
33 
34 
35 
36 
37 | 
38 
39 
40 
“2 
43 
45 
46 
4 47 
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62 
63 
64 
65 
66 
67 
68 


Meetings of the A. O. U. 


Date 


1930, Oct. 20-23 
1931, Oct. 19-22 
1932, Oct. 17-20 
1933, Nov. 13-16 
1934, Oct. 22-25 
1935, Oct. 21-24 
1936, Oct. 19-22 
1937, Nov. 15-19 
1938, Oct. 17-22 
1939, June 19-24 
1940, Sept. 9-15 
1941, Sept. 1-6 
1942, Oct. 12-16 
1943, Oct. 20 
1944, Oct. 25 
1945, Oct. 24-25 
1946, Sept. 2-6 
1947, Sept. 8-12 
1948, Oct. 11-15 
1949, Oct. 10-14 
1950, Oct. 8-13 


Place 
Salem 
Detroit 
Quebec 
New York (15) 
Chicago (2) 
Toronto 
Pittsburgh (2) 
Charleston (2) 
Washington (13) 
San Francisco (3) and Berkeley 
Cambridge (10) and Boston (2) 
Denver 
Philadelphia (8) 
New York (16) 
New York (17) 
Cambridge (11) and Boston (3) 
Urbana-Champaign 
Toronto (2) 
Omaha 
Buffalo 
Minneapolis and St. Paul 
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OFFICERS OF THE AMERICAN ORNITHOLOGISTS’ UNION, 
PAST AND PRESENT 


Presidents 


*J. A. ALLEN, 1883-1890 *WITMER STONE, 1920-1923 

*D. G. 1890-1892 *JoNATHAN Dwicut, 1923-1926 

Cougs, 1892-1895 ALEXANDER WETMORE, 1926-1929 
*WILLIAM BREWSTER, 1895-1898 *JosePH GRINNELL, 1929-1932 
*RoperT Ripcway, 1898-1900 *James H. FLEMING, 1932-1935 

*C. Hart 1900-1903 Arruur C. BENT, 1935-1937 

*CHARLEsS B. Cory, 1903-1905 HERBERT FRIEDMANN, 1937-1939 
F. BATCHELDER, 1905-1908 James P. Cuapin, 1939-1942 

*E. W. NELSON, 1908-1911 James L. Peters, 1942-1945 
*Frank M. CHapMaANn, 1911-1914 Hoves Lioyp, 1945-1948 

*A. K. 1914-1917 Rosert CusHMAN Mourpny, 1948-1950 

*Joun H. Sacz, 1917-1920 JOSSELYN VAN TYNE, 1950- 

Vice-Presidents 

*E.uiotr CovEs, 1883-1890 ALEXANDER WETMORE, 1923-1926 
*RoBEerT Ripcway, 1883-1891; 1895-1898 *JosEPpH GRINNELL, 1923-1929 
*WILLIAM BREWSTER, 1890-1895 *JamEs H. FLEMING, 1926-1932 

*H. W.. HENSHAW, 1891-1894; 1911-1918 ArrHur C. Bent, 1929-1935 

*C. Hart MErRRIAM, 1894-1900 HERBERT FRIEDMANN, 1932-1937 

*CHArRLEs B. Cory, 1898-1903 James P. Cuapin, 1935-1939 
CuarRLEs F. BATCHELDER, 1900-1905 James L. Peters, 1937-1942 

*E. W. NEtson, 1903-1908 *GEORGE WILLETT, 1939-1945 


*Frank M. CHAPMAN, 1905-1911 Hoyvgs Lioyp, 1942-1945 

*A. K. FisHer, 1908-1914 RoBeERT CusHMAN Morphy, 1945-1948 
*WitTMER STONE, 1914-1920 JossgLYN VAN TyNg, 1945-1950 
*GrEorGE Birp GRINNELL, 1918-1923 ALDEN H. 1948- 

*JONATHAN Dwicnt, 1920-1923 LupLow Griscom, 1950- 


Secretaries 
*C. Hart MERRIAM, 1883-1889 
*Joun H. SaGe, 1889-1917 
T. S. Patmgr, 1917-1937 
LAWRENCE E. Hicks, 1937-1946 
OLIN SEWALL PETTINGILL, JR., 1946- 
Treasurers 
*C. Hart MERRIAM, 1883-1885 W. L. McATEE, 1920-1938 
*CuHaRLEs B. Cory, 1885-1887 RupDvERD BouLTon, 1938-1942 
DourcueEr, 1887-1903 *J. FLETCHER STREET, 1942-1944 
*JONATHAN Dwicut, 1903-1920 Freperick C. LINCOLN, 1944-1948 
R. ALLYN Mossr, 1948- 
Editors of ‘The Auk’ 
*J. A. ALLEN, 1883-1911 
*WITMER STONE, 1911-1936 
*GLover M. ALLEN, 1936-1942 
Joun T. Zimmer, 1942-1948 
Harvey I. FisHer, 1948- 
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Membership List of the A. O. U. 


PATRONS, FELLOWS, MEMBERS, AND ASSOCIATES OF THE 
AMERICAN ORNITHOLOGISTS’ UNION, OCTOBER, 1950 


PATRONS 


Deane, Mrs. RuTHVEN, 830 Hibbard Rd., Winnetka, Illinois (1935) 
Luioyp, Hoyss, 582 Mariposa Ave., Rockcliffe Park, Ottawa, Ontario, Canada 


McILHENNY, Epwarp Avery (deceased) 

MERRIAM, CLINTON Hart (Founder—deceased) 

Mrs. WITMER (deceased) 

Stronger, Mrs. Dayton, 399 State St., Albany, New York 
WHARTON, WILLIAM Picxman, Groton, Massachusetts 


Honorary FELLOWS 


BANNERMAN, Davip ARMITAGE, 120 Rivermead Court, Hurlingham, 
London, S. W. 6, England 
BERLIOz, JACQUES, Museum d’Histoire Naturelle, 55 Rue de Buffon, 
(1923) 


Guici, ALESSANDRO, Direttore del Laboratorio de Zoologia applicata 
alla Caccia, Via S. Giacomo, 9, Bologna, Italy 
GYLDENSTOLFE, Nits (Cart GUSTAFFERSEN), Naturhistoriska Riks- 
museum, Vetenskapskademien, Stockholm 50, Sweden 
HaaGner, ALWIN Kart, Caixa Postal 395, Beira, Portuguese E. Africa (1916) 
KINNEAR, NorMAN Boyp, British Museum (Natural History), Cromwell 


Kuropa, Nacamicui, Fukuyoshi Cho, Akasaka, Tokyo, Japan 

Lack, Davin, Edward Grey Institute of Field Ornithology, 91 Banbury 
Rd., Oxford, England 

MBEINERTZHAGEN, RICHARD, 17 Kensington Park Gardens, London, 
W. 11, England 

MorgEav, R[EcGINALD] E[rRNEsT], The Yews, Berrick, near Benson, 
Oxon., England 

PALMGREN, Pontus, Zoologiska Museet, N. Jarnvagsgatan 13, Helsing- 


Pinto, MArIo DE OLIVEIRA, Department of Zoology, Bureau 
of Agriculture, Sdo Paulo, Brazil 
STRESEMANN, Erwin, Zoological Museum, Universitat, Invalidenstr. 
43, Berlin No. 4, Germany (1922) 


1930 


1 By order of the Council names are given in full. Members are requested to advise the Treasurer, 
Dr. R. A. Moser, R.R. No. 1, Omaha 4, Nebraska, regarding incomplete or incorrect names or ad- 


dresses or changes of address. 


Only those elected by October, 1950, are included here, except for student memberships granted 


for 1951. 


2 Date in parentheses indicates year of joining the Union; date not in parentheses indicates year of 


election to status indicated. 


Symbols in left margin are as follows: F = Fellow; M = Member; L = Life; H = Honorary; 


and E = Emeritus. 
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Faia, RoBERT ALEXANDER, Dominion Museum, Wellington, New 
1949 
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(1939) 1946 
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CoRRESPONDING FELLOWS 


ALEXANDER, WILFRID BackHousE, Edward Grey Institute of Field Orni- 
thology, 91 Banbury Rd., Oxford, England 

Aut, SAu™ A., 33 Pali Hill, Bombay Suburban District, Bandra, India 

ALFaro, Don Anastasio, San José, Costa Rica 

APoLINAR Maria, HERMANO, Instituto de la Salle, Bogota, Colombia 

Bate, Miss DoroTHEA British Museum (Natural History), 
Cromwell Rd., London, S. W. 7, England 

Baxter, Miss EvELyn Vina, The Grove, Kirkton of Largo, Fifeshire, Scotland 

BEAUFORT, LIEVEN FERDINAND DE, Zoological Museum, Amsterdam, Holland 

BELCHER, CHARLES FREDERIC, Kinangop, Kenya, British East Africa 

BERTONI, ARNOLDO DE WINKELREID, Puerto Bertoni, Paraguay 

BRYANT, CHARLES ERNEST WILLIAM, 394-396 Collins St., Melbourne, 
Australia 

Cuic1, Francesco, Castel Fusano, Rome, Italy 

CHISHOLM, ALEXANDER Hucu, Daily Telegraph, Sydney, New South Wales. 

Davip-BEAvLiEv, ANDR&, Chateau Coutet, Saint-Emilion (Gironde), France 

Dg LAVALLE, José ANTONIO, Lima, Pert 

DEMENTIEV, GEorRGES, Zoological Museum, Moscow Government University, 
Moscow 9, U. S. S. R 

DoMANIEWSKI, JANUSZ WITOLD, Polish Zoological Museum, Krakowskie- 
Przedmiescle 26, Warsaw, Poland 

Drost, Rupo.F, 6231 Wilhelmshaven, British Zone, Germany 

Duponb, CHARLES, Square Prince Charles 21, 3ruxelles-Laeken, Belgium... . 

ENGELBACH, PIERRE, 64 rue Saint-Denis, Colombes (Seine), France...... ‘ 

Grant, CLAUDE HENRY BAXTER, 58-A Ennismore Gardens, London, S. W. 7, 


GROEBBELS, FRANZ, Physiologischer Institut Krankenhaus, Hamburg-Eggen- 
dorf, Germany 

Grote, HERMAN, Treudelenburgstrasse 17, Berlin-Charlottenburg, Germany 

HacuisvuKA, Masavji, Mita Shiba, Tokyo, Japan 

HAVERSCHMIDT, FRANCOIS, Box 644, Paramaribo, Surinam, Dutch 


Henson, Harry VERNON, c/o Hong Kong and Shanghai Banking Corporation, 
9 Grace Church St., London E. C., England 
Hinpwoop, K. A., Wingello House, Angel Pl., Sydney, New South Wales, 


HvxLeEy, JULIAN SorRELL, Zoological Society of London, Regent’s Park, 
N. W. 8, London, England 

INGRAM, CoLLINGwoop, The Grange, Benenden, Cranbrook, Kent, England. 

IREDALE, Tom, c/o Australian Museum, Sydney, New South Wales, Australia 

Juncez, G. C. A., Rijsmuseum van Naturlijke Historie, Leiden, Netherlands 

LAUBMANN, ALFRED, Zodlogisches Staatssammlung, Neuhauser-str. 51, 
Munich, Germany 

LorENZ, Konrab, P. Greifenstein, Altenberg, Germany 

Macponap, JAMES Davin, British Museum (Natural History), Cromwell 
Rd., London S. W. 7, England 

MatTTINGLEY, ARTHUR HERBERT EvELYN, 42 Canterbury Rd., Camberwell, 
Melbourne, Victoria, Australia 

Mayaup, NokL, 36 Rue Hoche, Saumur, Maine-et-Loire, France 


1921 
1944 
1888 
1921 
q 1920 
= 1919 
ang 
= 1926 
1934 
= 
1919 
1949 
1922 
1925 
1926 
ae 1934 | 
1932 
= 1949 
1933 
1923 
=. 1930 
1888 
Australia 
1941 
1920 
/ 
1918 
1939 
a 1923 
1938 
1949 
1921 
1949 
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Meise, WILHELM, Museum fiir Tierkunde, Ostra Allee, Dresden, Germany. . 
Morrerrt, Lacy Irving, Kiangyin Ku, China 
Mo tront, Epcarpo, Palazza del Museo Civico, Corso Venezia 55, Milano, 


Moriyama, Toxu Taro, 1146 Sasazka, Yoyohata-mati, Tokyo, Japan 
QuIvER, WALTER REGINALD Brook, 26 Ventnor St., Seatown, Wellington, E. 


Poncy, Rosert, Lachenal 19, Geneva, Switzerland 
RAMSDEN, CHARLES T[HEODORE], 8 y 19 Vista Alegre, Santiago, Cuba. (1912) 
Renscu, BERNHARD, Zodlogisches Museum, Invalidenstr. 43, Berlin 4, 


Rintout, Miss Leonora JEFFREY, Lahill, Largo, Fifeshire, Scotland 
SALOMONSEN, Finn, Zoologisk Museum, Krystalgade, Copenhagen K. 


Sassi, Moriz, Naturhist. Museum, Burgring 7, Vienna 1, Austria 
ScCHAANNING, Hans THomas LANGE, Stavanger Museum, Stavanger, Norway 
ScHOUTEDEN, H., Museé du Congo Belge, Tervueren, Belgium 

Scntz, Ernst, Vogelwarte Rossitten Kurische Nehrung, Ostpreussen, 


SERVENTY, D[ominicx] L., 27 Everett St., Nedlands, West Australia 
Sgru-Smitu, Davin, Zoological Gardens, Regent’s Park, London, N. W. 8, 


SKOVGAARD, PETER, Skovbo, pres Viborg, Denmark 
SrecMANN, Borts Cuarves, Zoological Museum, Academy of Science, Lenin- 


STonEHAM, H[vcx] F[rEpErIc], Stoneham Museum and Research Centre, 
Kitale, Kenya Colony, British East Africa 
Nosusuka, 1732 Sanchome, Kami-meguro, Meguro-ku, 


UcuipA, SEINOSUKE, No. 1, 7-chome, Aoyama, Kitamachi, Tokyo, Japan... 

Van SoMEREN, Vicror GuRNET LOGAN, Box 658, Nairobi, Kenya Colony, 
British East Africa 

VINCENT, JACK, “‘Firle,”” Mooi River, Natal, South Africa 

Wacner, He_mutH O., Museum fiir Natur-, Vélker-, und Handelskunde, 
Bahnhofsplatz, Bremen 1, Germany 

Waite, SAMUEL ALBERT, Wetunga, Fulham, South Australia 

YAMASHINA, YOSHIMARO, Yamashina Museum, 49 Nampeidai-machi, Shibuya- 
ku, Tokyo, Japan 


FELLOWS, MEMBERS, AND ASSOCIATES 
Aszott, Cyrit E[pwarp], 1322 E. Colfax Ave., Denver 6, Colorado 
Aspott, Mrs. Dorotuy 74 Federal St., Brunswick, Maine 
ABBOTT, JACKSON MILEs, 814—13th St., New Alexandria, Virginia 


1938 


1936 
1925 


1923 
1932 
1918 


1932 


1947 
1919 


1949 
1934 
1923 
1934 


1938 
1949 


1920 
1926 


1932 


1919 
RicHDALE, Lancelot Efric], 23 Skibo St., Kew, Dunedin, S. W. 1, New 
| 
1930 
THomson, ARTHUR LANDSBOROUGH, 16 Tregunter Rd., London, S. W. 10, 
i TicknuRST, NorRMAN FREDERIC, 24 Pevensey Rd., St. Leonards-on-sea, 
4 TINBERGEN, Niko, Department of Zoology, University Museum, Oxford, 
4 1919 
1921 
1949 
4 1950 
Y 1919 
1949 
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ABDULALI, HuMAYUN, Faiz & Co., 75 Abdul Rehman St., Bombay 3, India 1946 
Apraltys, VINCENT [VALENT], Sergeantsville, New Jersey 
AcHILLES, Mrs. GERTRUDE S., Morgan Hill, California 
Apams, HERBERT GERALD, 730 S. W. St. Clair Ave., Portland 5, Oregon. . 
Apams, I. C., Jr., Box 158, Columbia, Missouri 
Apvams, Ivers S[HEPARD], Hardwick, Massachusetts 
Apams, Miss Leta Emma, c/o Mrs. A. W. Tower, 712 Portola Ave., Glen- 
dale 6, California 
Apams, LowE.u, Forest Experiment Station, Missoula, Montana 
Apams, WILLIAM HENSLEY, JrR., 1516 Ferguson Ave., Nashville 4, Ten- 


Apams, W[rm.1aM] R[rcHarp], Laboratory of Comparative Osteology, 707 
Anita St., Bloomington, Indiana 
Apamson, Mrs. M. H. [Ruopa R.], 355 Muirfield Rd., Los Angeles 5, 


Appy, C[HarLEs] E[pwarp], 56 Spofford St., Newburyport, Massachusetts 

ADELSON, RiIcHARD, 34 Wensley Dr., Great Neck, Long Island, New York 

AGGEN, Joun C., R. R. No. 1, Morrison, Illinois 

Aupricu, JoHN W[ARREN], Fish and Wildlife Service, Department of the 
Interior, Washington 25, D. C 

ALEXANDER, DoNALD C[HILp], 16 Pleasant St., Nahant, Massachusetts. . 

ALEXANDER, [EDwaRD] Gorpon, Department of Biology, University of 
Colorado, Boulder, Colorado 

ALEXANDER, KENNETH FREDERICK CocHRANE, Port Graves, Gambier 
Island via Horseshoe Bay, British Columbia, Canada 


ALEXANDER, 19207 Charleston Ave., Detroit, 


ALLAN, ALEXANDER, 9225—96 St., Edmonton, Alberta, Canada 

ALLAN, Pump F[ARLEy], 1801 Carleton, Ft. Worth, Texas 

ALLARD, H[arry] [ARDELL], 3000—7th St., N., Arlington, Virginia 
ALLEE, W[ARDER] C[Lypg], 114 Leigh Hall, University of Florida, Gaines- 


ALLEN, Mrs. DEAN H., 16 McKinley St., Montpelier, Vermont 
ALLEN, Miss EstTHER C[AMPBELL], Camarillo State Hospital, Camarillo, 


ALLEN, G[uERDRUM], [Mrs. AkTHUR AucusTus], Cornell University, 
Ithaca, New York 


ALLEN, RoBERT PorTER, Tavernier, Florida 

ALLEN, Miss Susan J[ANNEY], “Sunnybrae,”’ Box 467, Milford, Delaware 

ALLEN, WALTER Fox, 93 Maplewood Ave., Maplewood, New Jersey.... 

Aun, Dr. ALBERT E[uuts], Provincial Health Laboratory, Fort William, 

ALLISON, J[os], 58 Alfreton Rd., Nottingham, England 

ALMENDINGER, WILLIAM H., 15 Niagara St., Buffalo 2, New York....... 

Amon, Lots, State Teachers College, Eau Claire, Wisconsin 

ALPERIN, IRWIN M., 2835 Ocean Ave., Brooklyn 35, New York 

ALTemvus, DonaLp R{icHarp], 120 Stewart St., Freeport, Pennsylvania. . 


L 
1950 
1938 
1937 
1947 
A 
1947 
1936 
1939 
1937 
4 1949 
1931 
1929 
F ALLEN, ArtHuR A[ucustus], Fernow Hall, Cornell University, Ithaca, 
; Bi F ALLEN, Francis HENRY, 9 Francis Ave., Cambridge 38, Massachu- i 
M 
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Amapon, Dean, American Museum of Natural History, Central Park 

West at 79th St., New York 24, New York............... (1930) 1949 
Amegs, OaKEs I[NGALLS], 7 Meadow Way, Cambridge 38, Massachusetts. 1950 
Ames, Miss RosELLA S[PRAGUE], Moraine St., Marshfield, Massachusetts 1940 
Ames, Dr. STANLEY R[1cHarp], 61 Biltmore Dr., Rochester 17, New York 1948 
Amipon, Mrs. HiLpa F[arnum], 282 Sigourney St., Hartford 5, Connec- 
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